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MENDOCIN0 POWER PLANT SITE ECOLOGICAL STUDY 
ANNLTAL REPORT 
J u l y  1, 1971 t o  December 31, 1972 
INTRODUCT ION 
Th i s  annual r e p o r t  covers  the  f i r s t  18 month per iod  of t h e  p r o j e c t  
from J u l y  1, 1971 through December 31, 1972. The r e p o r t  inc ludes  r e s u l t s  
(discussion and t a b l e s )  of our s u b t i d a l ,  i n t e r t i d a l ,  spor t f  i she ry ,  f i s h  
= o l l e c t  ion,  f i s h  food hab i t ,  and plankton s tud ies .  The q u a r t e r l y  r e p o r t  
f o r  October 1 t o  December 31, 1972 i s  included he re in  and t h e s e  d a t a  
a r e  incorporated i n  t h i s  annual r e p o r t .  
OPERAT IONS 
J u l y  1 t o  December 31, 1972 
A l a r g e  por t ion  of our time, dur ing t h e  i n i t i a l  six months,' was de- 
voted t o  f i l l i n g  p o s i t i o n s ,  order ing  equipment, and des igning and t e s t i n g  
va r ious  surveys. W e  conducted t h r e e  reconnaissance surveys,  one s u b t i d a l  
and two i n t e r t i d a l ,  f o r  a  t o t a l  of 3 9  man-days a t  t h e  s i t e  (Appendix A). 
A t o t a l  of 12 s u b t i d a l  and 14 i n t e r t i d a l  s t a t i o n s  was surveyed. 
Jarnrary 1 t o  December 31, 1972 
W e  f i n a l i z e d  our survey des igns  e a r l y  i n  January. The d e t a i l e d  sur- 
vey methods w i l l  be described i n  t h e  appropr ia t e  s e c t i o n s  of t h i s  r e p o r t .  
The study a r e a  was separated i n t o  t h e  c e n t r a l  o r  o u t f a l l  a rea ,  which in-  
cluded Point  Arena Cove from t h e  p i e r  t o  a po in t  w e s t  of t h e  Loran S t a t i o n  
(Appendix B) ;  and a  c o n t r o l  a r e a  (North Control)  from j u s t  south  of Sea 
Lion Rocks t o  t h e  Point  Arena l ighthouse .  A s e p a r a t e  South Control  Area 
was es tab l i shed  f o r  our abalone sportf  i she ry  s t u d i e s  from Point  Arena 
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south  t o  and including t h e  Soldani  Ranch (Appendix C). 
During t h e  year  we spent  408 man-days a t  t h e  site.  A t o t a l  of 
107 s u b t i d a l  and i n t e r t i d a l  s t a t i o n s  was surveyed. Weather and s e a  
=ondit ions dur ing t h e  l a t t e r  ha l f  of t h e  year  prevented us from com- 
p l e t i n g  any s i g n i f i c a n t  s u b t i d a l  work, and on s e v e r a l  occasions,  
hampered i n t e r t i d a l  surveys;  34 boat-days w e r e  l o s t  due t o  unsafe 
weather condi t ions .  
I SUBTIDAL SURVEYS 
Methods 
A b r i e f  d e s c r i p t i o n  of our s u b t i d a l  survey methods i s  included 
here ,  more d e t a i l e d  d e s c r i p t i o n s  have been presented i n  previous 
! 
I qua r t e r ly  r e p o r t s .  During t h e  pre-survey s tudy conducted i n  September 
1971, w e  u t i l i z e d  a 30 m t r a n s e c t  l i n e ,  each d i v e r  counting a l l  macro- 
I i n v e r t e b r a t e s  and brown a lgae  observed wi th in  one meter of each s i d e  I of t h e  l i n e ;  e s t ima tes  were made of t h e  numbers of f i s h .  Counts of I t h e  p l a n t s  and animals were recorded on p l a s t i c  s h e e t s ,  i n  add i t ion  I t h e  d i v e r s  recorded observations on depth, v i s i b i l i t y ,  temperature 
and d e s c r i p t i o n  of t h e  s u b s t r a t e .  
I n  December 1971, w e  changed our survey techniques.  Ins tead  of 
running a 30 m l i n e a r  t r a n s e c t ,  w e  s u b s t i t u t e d  t h e  30 m2 a r c  method. 
Resul ts  
From September 1971 through December 1972, w e  occupied 6 3  s t a t i o n s ;  
12 dur ing t h e  1971 Oceanic Period,  8 dur ing t h e  1971-72 Davidson Current 
Period,  41 dur ing t h e  1972 Upwelling Period and 2 dur ing t h e  1972 
Oceanic Period (Tables 1, 2, & 3). 
september 1971 Survey 
The 1971 Oceanic Period diving survey was conducted a s  a pre-survey 
and w i l l  be discussed separa te ly .  A l l  of t h e  s t a t i o n s  occupied were i n  
t h e  Centra l  Area; depths ranged from 15  t o  72 f e e t  and underwater v i s i -  
b i l i t y  ranged from 10 t o  30 f e e t .  Lamincwia setcheZZi was t h e  most 
numerous and most f requent ly  observed brown a l g a e  (Table 1 ) .  Red s e a  
urchins ,  Strmgyzocentrotus franciscanus, w e r e  t h e  most abundant and 
most f r equen t ly  observed inver tebra te .  Purple u rch ins ,  StrmgyZocentrotus 
pwlpuratus, w e r e  t h e  second most abundant animal but  occurred a t  only 
two s t a t i o n s .  Red abalone, HaZiotis rufescens, were t h i r d  i n  abundance, 
but  ranked f o u r t h  i n  frequency of occurrence (6 s t a t i o n s ) .  The sun 
s t a r ,  Pycnopodia he tianthoides, and s t a r f i s h ,  Henricia ZeviuscuZa, t i e d  
f o r  second i n  frequency of occurrence (9 s t a t i o n s ) ,  whi le  t h e  s t a r f i s h ,  
Pisaster brevispinus, and p in to  abalone, HaZiotis kamtschatkana, each 
occurred a t  7 s t a t i o n s  and thus were t h e  t h i r d  most f requent ly  observed 
animal. 
1972 Surveys 
A comparison between oceanographic per iods  f o r  t h e  two study a r e a s  
y ie lded the  following: I n  t h e  Upwelling Period i n  t h e  Centra l  Area, 
Laminaria was found a t  more s t a t i o n s  and a t  a g r e a t e r  average dens i ty  
than o t h e r  a l g a l  spec ies ;  Desmarestia was t h e  most commonly observed 
wi th  respec t  t o  t o t a l  s t i p e s  and average dens i ty  (Table 2) .  I n  t h e  
Upwelling Period i n  t h e  North Control Area, Laminaria was found a t  
more s t a t i o n s  than any o the r  a lgae ,  but  Desmarestia was found a t  a 
g r e a t e r  average dens i ty  per  s t a t i o n  (Table 3) .  
j &e,icY of i n v e r t e b r a t e  s p e c i e s  pe r  s t a t i o n  wi th  t h e  changing oceano- 
,.nnitition~. Red urchins  were observed at nearlv everv n t n t i n n  
I rmd "ere very numerous. Pisaster brevispinus was found a t  approximately 
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b.lf t h e  s t a t i o n s ;  Henpicia was observed i n  f a i r  numbers a t  nea r ly  every  
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~upen tac ta  w a s  noted i n  f a i r  numbers dur ing t h e  Upwelling 
period (100 ind iv idua l s  a t  one s t a t i o n )  but  t h e  smal l  sample s i z e  of 
i n  o t h e r  oceanographic per iods  makes i t  d i f f i c u l t  t o  compare 
observed occurrences. Other echinoderms w e r e  observed bu t  i n  genera l ly  
small numbers and wi th  s c a t t e r e d  d i s t r i b u t i o n .  Eight  f l a t  abalone were 
seen, four  from each a r e a ;  61  p i n t o  abalone w e r e  seen a t  a  t o t a l  of 2 1  
s t a t ions .  Red abalone were a l s o  seen a t  approximately h a l f  t h e  s t a t i o n s  
occupied a t  an average d e n s i t y  of 5 i n d i v i d u a l s  per  s t a t i o n .  There w e r e  
no observable d i f fe rences  i n  i n v e r t e b r a t e  s p e c i e s  composition between t h e  
North Control  and Centra l  Areas, and no s p e c i e s  was found i n  only one 
area  (Tables 2 and 3 ) .  
Some i n t e r e s t i n g  t r ends  a r e  apparent  when t h e  numbers and f requenc ies  
of p l a n t s  and animals a r e  compared by depth. The d a t a  have been a r b i t r a r i l y  
separa ted  i n t o  t h r e e  depth zones; shallow = 0-25 f e e t ,  mid-range = 26-50 
f e e t ,  deep = 51-75 f e e t .  I n  t h e  Cen t ra l  and North Control  Areas respec- 
t i v e l y ,  the re  were 7 and 9 shallow s t a t i o n s ,  12 and 11 mid-range s t a t i o n s  
and 8 and 4 deep s t a t i o n s  (Tables 4, 5 and 6). 
Nereocystis was found only i n  t r a c e s  a t  shallow and mid-range depths 
i n  t h e  North Control  Area; i t  was found p r imar i ly  i n  t h e  shallow and mid- 
range s t a t i o n s  of t h e  Centra l  Area ( p r i n c i p a l l y  w i t h i n  Arena Cove). 
Laminaria was t h e  only a l g a l  species  observed a t  t h e  deep s t a t i o n s  and 
was seen i n  very low numbers the re ;  t h e  average d e n s i t y  i n  t h e  shallow 
I 
mid-range depths f o r  t h e  Centra l  Area was high a t  39 s t i p e s  pe r  
s t a t i o n  and 33 s t i p e s  per  s t a t i o n  f o r  t h e  North Control  Area. The 
densi ty f o r  t h e  mid-range s t a t i o n s  was s l i g h t l y  less i n  both a reas  
than f o r  the  shallow s t a t i o n s ,  i n d i c a t i n g  t h a t  whi le  Laminaria does 
occur a t  a l l  t h r e e  depth ranges, i t  -is most dense a t  t h e  shallower 
depth ranges. Desmarestia had a s l i g h t l y  g r e a t e r  dens i ty  pe r  s t a t i o n  
&served than Laminaria except a t  t h e  Centra l  Area mid-range depths;  
Laminaria however occurred a t  more s t a t i o n s  than Desmarestia except  
a t  t h e  shallow s t a t i o n s  of the  North Control Area. Pterygophorct was 
most commonly observed i n  t h e  shallow regions bu t  was a l s o  f a i r l y  w e l l  
represented i n  t h e  mid-range of t h e  Centra l  Area. Cyskoseira a l s o  was 
most common a t  t h e  shallow regions and was l e s s  common a t  t h e  mid-range 
depths (Tables 5 and 6 ) . 
Some t rends  wi th  respec t  t o  i n v e r t e b r a t e  depth d i s t r i b u t i o n  a r e  
apparent  when t h e  s u b t i d a l  s t a t i o n  d a t a  i s  displayed according t o  depth 
ranges. Red urchins ,  t h e  most commonly encountered spec ies ,  w e r e  w e l l .  
d i s t r i b u t e d  throughout t h e  depth ranges bu t  were most densely ar rayed 
a t  t h e  mid-range depths f o r  both a reas .  Purple urchins  were most dense 
a t  t h e  shallow s t a t i o n s ,  with only a few ind iv idua l s  being observed a t  
t h e  mid-range. Henricia was the  only s t a r f i s h  commonly encountered; i t  
was found a t  a l l  depth ranges i n  both a r e a s  bu t  showed a preference  f o r  
deeper s t a t i o n s .  The o the r  s t a r s  w e r e  not  s o  f requen t ly  observed, b u t  
some d i s t r i b u t i o n a l  t rends  a re :  Pymopodia appeared most o f t e n  a t  t h e  
shallower s t a t i o n s ;  Pisaster brevispinus pre fe r red  t h e  deeper s t a t i o n s  
but  was found a t  a l l  depths;  Pisaster ochraceous was observed i n f r e -  
quent ly  but most o f t e n  a t  shallow depth. Dermasterias, Pisaster 
g;gmteus, bo th  spec ies  of Solaster and Orthasterias were observed only 
i n c i d e n t l y  and no c i e a r  p a t t e r n  was d i s c e r n i b l e .  Stichopus was r a r e l y  
observed, Cucwnaria was u n i v e r s a l l y  d i s t r i b u t e d  and Eupentacta was 
u n i v e r s a l l y  d i s t r i b u t e d  but  showing a s t r o n g  preference  f o r  shal lower 
depths.  
Loxorhynchus, t h e  only crus tacean commonly observed, was d i s t r i -  
buted throughout a l l  depths and a r e a s  bu t  showed a s l i g h t  p re fe rence  
f o r  t h e  mid-range and deep s t a t i o n s .  
P i n t o  abalone w e r e  observed a t  t h e  deeper s t a t i o n s ;  f l a t  abalone 
were s p a r s e l y  found a t  t h e  shallow s t a t i o n s ;  red  abalone were h e a v i l y  
d i s t r i b u t e d  a t  t h e  shallow s t a t i o n s  and w e l l  represented  a t  t h e  mid- 
ranges. Hinnites was seen only occass ional ly .  Cryptochiton was 
found u n i v e r s a l l y  b u t  wi th  a s t rong  preference  shown f o r  t h e  shal low 
depths . 
The red  abalone has been repor ted  from var ious  water  depths o f f  
Ca l i fo rn ia .  I n  genera l ,  i t  is  found deeper i n  t h e  warmer Southern 
C a l i f o r n i a  waters  and from t h e  i n t e r t i d a l  and shal low s u b t i d a l  i n  
Northern Ca l i fo rn ia .  With t h i s  i n  mind one would expect  more red  
abalone i n  t h e  shal low depth range of our s tudy than i n  t h e  mid-depth 
range. The mid-range d e n s i t i e s  of 6 and 3 i n d i v i d u a l s  per  s t a t i o n  i n  
the  Cen t ra l  and North Control  Areas r e s p e c t i v e l y ,  might i n d i c a t e  t h a t  
t h e  Centra l  Area had more prime a r e a s  of r ed  abalone h a b i t a t .  The 
d e n s i t i e s  f o r  t h e  shallow s t a t i o n s  coupled wfth our observat ions  of 
t h e  abalone s p o r t f i s h e r y  might i n d i c a t e  t h a t  sportf ishermen have made 
some impact on t h e  populat ion of red  abalone. In  t h e  r e l a t i v e l y  
i n a c c e s s i b l e  North Control  Area the  average d e n s i t y  pe r  s t a t i o n  was 
11 i n d i v i d u a l s ;  i n  t h e  much more a c c e s s i b l e  Cen t ra l  Area t h e  average 
Was 8 red abalone per shallow s t a t i o n .  Abalone were measured 
d e n e v e r  poss ib le ;  f l a t  abalone ranged from 55 t o  115 mm i n  l eng th ;  
p in to  abalone ranged from 30 t o  115 mm and red  abalone ranged from 50 
t o  225 mm. (Figure 2) .  
~ u r i n g  October 1972, we occupied 8 reconnaissance s t a t i o n s  w i t h i n  
Arena Cove i n  order  t o  ob ta in  a b e t t e r  understanding of t h e  animal and 
p lan t  communities i n  t h i s  more p ro tec ted  environment. S t a t i o n s  were 
purposely s e l e c t e d  i n  kelp  beds and i n  a r e a s  where t h e r e  was no observab 
su r face  canopy of kelp;  t h i s  accounts f o r  t h e  complete absence of b u l l  
kelp,  ~ e r e o c y s t i s  Zuetkeana, a t  t h r e e  of t h e  s t a t i o n s  (Table 7 ) .  The 
t most important observation i s  t h e  correspondingly high abundance of I red abaloneand kelp  a t  S ta t ion  3 and t h e  t o t a l  absence of red abalone i and low abundance of kelp  a t  S t a t i o n  4. I Otherwise, t h e  observed s t r u c t u r e  of t h e  i n v e r t e b r a t e  community 
did no t  change d r a s t i c a l l y  i n  t h e  reconnaissance s t a t i o n s  from t h e  
comments made previously about genera l  abundance and depth d i s t r i b u t i o n  
I of spec ies  from t h e  randomly s e l e c t e d  s u b t i d a l  s t a t i o n s .  Red u rch ins  
1 were very common; the  s t a t i o n s  w e r e  too deep f o r  purple  urchins  t o  be 
encountered. The f a i r l y  abundant deeper occurring spec ies ,  such a s  
Pisaster brevispinus and Henricia were common, and red abalone were 
abundant a t  t h e  shallower reconnaissance s t a t i o n s .  
Red Algae 
Although l e s s  emphasis was placed on sampling s u b t i d a l  red a lgae ,  
we f e e l  t h a t  t h e  17 s t a t i o n s  sampled r e v e a l  t h e  dominant forms (Tables 
- 8 -  
ep th  (Table 10) .  A t o t a l  of 22 genera (one u n i d e n t i f i e d ) ,  r e p r e s e n t i n g  
29 was found i n  t h e  samples.  
BY frequency of occurrence,  t h e r e  a r e  f i v e  genera  of s o f t  r e d  a l g a e  
d i c h  must be  cons idered  dominant i n  t h e  s u b t i d a l .  These a r e :  BotryogZosswn, 
cazzophy Zis, Cmstrmtinea, Opuntie ZZa, and PoZyneura. Together  t h e s e  
genera compose 73.2 percent  of t h e  sampled biomass i n  t h e  C e n t r a l  and North 
c o n t r o l  s u b t i d a l  a r e a s .  
The sha l lowes t  zone, 0 t o  25 f e e t ,  y i e l d e d  t h e  h i g h e s t  average  biomass, 
29 .73  g /quadra t ,  w i t h  a t o t a l  of 1 7  a l g a l  s p e c i e s .  The midzones, 26 t o  50 
f e e t ,  showed a lower average biomass, 11.25 g /quadra t ,  b u t  had 21  s p e c i e s .  
only one s t a t i o n  w a s  occupied i n  t h e  deepes t  zone, 5 1  t o  75 f e e t ,  and showed 
a biomass of 2.80 g lquadra t  composed of f o u r  s p e c i e s .  
INTERTIDAL SURVEYS 
Methods 
Although t h e  methods f o r  occupying an  i n t e r t i d a l  t r a n s e c t  have been 
desc r ibed  i n  d e t a i l  i n  prev ious  q u a r t e r l y  r e p o r t s ,  a b r i e f  d e s c r i p t i o n  
seems warran ted  he re .  A 30 meter l i n e  w i t h  1 meter  increments  was l a i d  
a s  c l o s e  t o  t h e  wa te r  l e v e l  a s  s e a  s w e l l  and topography would permi t .  
The l e v e l  on which t h e  l i n e  ran  w a s  u s u a l l y  maintained a t  a constar i t  
he igh t .  A 114 m2 me ta l  quadra t  w a s  p l aced  on t h e  s u b s t r a t e  a t  4 randomly 
s e l e c t e d  p o i n t s  a long  t h e  l i n e .  Within each quadra t  a l l  non-crypt ic  macro- 
i n v e r t e b r a t e s  (with t h e  no tab le  excep t ion  of sponges, hydro ids ,  a n n e l i d s  
and bryozoans)  and t h e  l a r g e r  brown a l g a e  were i d e n t i f i e d  and counted. The 
s o f t  r e d ,  g reen  and brown a lgae  w i t h i n  t h e  quadra t  were scraped  and c o l l e c t -  
ed i n  a p p r o p r i a t e l y  l abe l ed  p l a s t i c  g a l l o n  j a r s  o r  p l a s t i c  bags. For each  
1 q u a d r a t l s t a t i o n  t h e  fo l lowing  in fo rma t ion  was recorded on a p l a s t i c  s h e e t :  
quad ra t  number, t ime a t  c o l l e c t i n g ,  approximate h e i g h t  r e l a t i v e  t o  t i d a l  
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of i n v e r t e b r a t e  and brown a l g a e  s p e c i e s ,  and an  e s t i m a t i o n  
percent cover  by a r t i c u l a t e d  c o r a l l i n e  a l g a e .  
The s o f t  a l g a e  were scraped  i n  o r d e r  t o  determine t h e i r  s p e c i f i c  
bjomnas (dry  weights )  i n  t h e  sampled a r e a s .  I n  t h e  l a b o r a t o r y ,  t h e  a l g a e  
were e i t h e r  p laced  i n  formal in  t o  be worked up a t  a l a t e r  d a t e ,  o r  
preferably,  worked up f r e s h .  "working up" e n t a i l s  washing t h e  sample i n  
fresh water  t o  remove a s s o c i a t e d  d e t r i t u s ,  d r a i n i n g ,  s o r t i n g  t o  s p e c i e s ,  
obtaining a  'wet '  weight ,  and a f t e r  a minimum per iod  of 24 hours  i n  a dry- 
0 0 jng oven a t  60 t o  70 C, o b t a i n i n g  a  dry  weight f o r  each s p e c i e s .  Weights 
"ere measured on a  t r i p l e  beam ba lance  t o  t he  n e a r e s t  t e n t h  of a gram. 
R e s u l t s  
I n t e r t i d a l  I n v e r t e b r a t e s  
A t o t a l  of 34 s p e c i e s  of i n v e r t e b r a t e s  were q u a n t i f i e d  a t  214 1/4rn 2 
quadrats  from November 1971 through December 1972.  No s i g n i f i c a n t  d i f f e r e n c e s  
1 are evident  i n  t h e  comparison of numbers and frequency of occurrence  and Ioean 
numbers per  quadra t  by oceanographic per iod  (Tables  l.1 and 12) ,  however, 
fu r the r  s t a t i s t i c a l  a n a l y s i s  w i l l  be  neces sa ry  t o  confirm t h i s .  The f o u r  
most numerous s p e c i e s  i n  t h e  Cen t r a l  Area were t h e  pu rp le  s e a  u r c h i n ,  
StrongyZocentrotus purpuratus; t h e  b l ack  and brown turban  s n a i l s ,  TeguZa 
funebra Zis, and T .  brunnea, and t h e  anemone, Anthop Zeura elegantissima. 
In t he  North Cont ro l  Area t h e  purp le  s e a  u r c h i n  w a s  a l s o  dominant, followed 
by l impe t s ,  Acmaea spp . ,  and t h e  brown tu rban  s n a i l .  The most f r e q u e n t l y  
observed an imals  i n  bo th  a r e a s  were pu rp le  s e a  u r c h i n s ,  l impe t s  and t h e  
brown tu rban  s n a i l  r e s p e c t i v e l y .  Major d i f f e r e n c e s  a r e  apparent  when the.  
two s tudy  a r e a s  a r e  d iv ided  i n t o  semi -a rb i t r a ry  zones (Tables  13 and 14) .  
Our Zones, l a b e l e d  A,  B, and C ,  corespond roughly t o  R i c k e t t s  6 C a l v i n ' s  
Zones 2 ,  3 ,  and 4 ;  'A' i nc lud ing  the  i n t e r t i d a l  from +3.0 f e e t  above mean 
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lover low Water t o  approximately +6.0 f e e t ,  Zone 'B' encompassing the  a r e a  
0.0 t o  +3.0 f e e t  and Zone ' C '  r ep resen t ing  t h e  a r e a  exposed helow 
0.0 water. Like a l l  zonation schemes, t h i s  t o o ,  has i t s  l i m i t a t i o n s  b u t  
B i d s  g r e a t l y  i n  evaluat ing  the  da ta .  While a  d e t a i l e d  a n a l y s i s  of the  
da ta  w i l l  not  b e  presented u n t i l  t h e  f i n a l  r e p o r t ,  some of t h e  p a t t e r n s  
t h a t  emerge from t h e  f i g u r e s  w i l l  be  discussed.  
The purple  urchin ,  StrmgyZocentrotus purpuratus, i s  by f a r  t h e  
dominant animal i n  both  s tudy a reas .  The u rch in  rep resen t s  a  s i g n i f i c a n t  
~ e r c e n t a g e  of t h e  t o t a l  i n t e r t i d a l  i n v e r t e b r a t e  community; from a low of 
13.2% i n  Zone 'A' of the  North Control  Area t o  a high of 58.7% i n  Zone 'C' 
of t h e  Cen t ra l  Area. Overa l l ,  t h i s  urchin  makes up 47.6% of a l l  t h e  
I i n v e r t e b r a t e s  counted i n  a l l  zones of both  s tudy a reas  and occurs wi th  an average frequency of 81%. Except f o r  Zone 'A'  of t h e  Cen t ra l  Area, I where only 7 samples were taken,  t h e  purp le  u rch in  f requencies  and means I i nc rease  a s  one proceeds from t h e  h igh i n t e r t i d a l  t o  t h e  low i n t e r t i d a l .  
Other commonly occurr ing  i n v e r t e b r a t e s  found i n  both s tudy a r e a s  a r e :  
Anthop Zeura e Zegantissima, Epiactis pro Z i  fera, Pugettia products, Acmaea spp . , 
Katharina tunicata, MopaZia spp. , &ti Zus caZifornianus, TeguZa brunnea, 
TeguZa funebralis, ToniceZZa lineata and Leptasterias spp. Together, t h e s e  
animals occur i n  a l l  t h ree  zones wi th  numbers of abundance and f requencies  
which appear s u f f i c i e n t  t o  be  used a s  i n d i c e s  of b i o l o g i c a l  change. 
While t h e r e  a r e  fewer i n v e r t e b r a t e  spec ies  i n  Zone ' A ' ,  t h e  h i g h e s t  
average numbers occur here;  about 50 organisms pe r  quadrat  i n  t h e  two 
s tudy a r e a s .  This  compares t o  Zone 'B' averages of 32.6 and 45.0 animals 
per  quadra t  i n  t h e  Centra l  and North Contro l  Areas, r e spec t ive ly ,  and 
Zone ' C '  averages of 33.2 and 39.6 animals f o r  t h e  r e spec t ive  a r e a s .  
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a t i f i e d  i n t e r t i d a l  zone t h e  average  d ry  weight  i n  grams and 
e r c e n t  frequency of occurrence  of each a l g a l  s p e c i e s  found i n  t h e  C e n t r a l  
*Orth Cont ro l  Areas have been summarized (Tables  15 ,  16,  and 1 7 ) .  The 
from t h e  s t r a t i f i e d  zones of each a r e a  have been grouped t o g e t h e r  f o r  
plrPOses of comparison and each zone i s  cons idered  i n d i v i d u a l l y .  
Zone ' A ' ,  t h e  i n t e r t i d a l  h i g h e r  t h a n  +3.0 f e e t  w a s  t h e  h i g h e s t  s t r a t u m  
The s t a t i o n s  occupied w e r e  on o r  n e a r  t h e  edge of h igh  i n t e r -  
t i da l  benches and t h e  d a t a  de r ived  is r e p r e s e n t a t i v e  only  of t h e  edge a r e a .  
Since t h i s  zone i s  exposed t o  g r e a t  environmental  extremes due t o  i t s  f r e q u e n t  
exposure, our  main emphasis was d i r e c t e d  t o  t h e  lower zones. A t o t a l  of 19 
q o a d r a t / s t a t i o n s  was examined i n  t h i s  zone (Table 15) :  S i x  i n  t h e  C e n t r a l  
b e a  and 1 3  i n  t h e  North Control  Area. The s i x  samples i n  t h e  C e n t r a l  Area 
a r e  probably n o t  adequate  t o  f u l l y  d e s c r i b e  a l g a l  occurrence and abundance, 
but t h e  13 samples from t h e  North Con t ro l  Area, seem t o  us  t o  r e p r e s e n t  a 
more " r e a l "  s i t u a t i o n .  That is ,  t h o s e  a l g a e  which occurred i n  more t h a n  
20 pe rcen t  of t h e  samples a r e  t h e  commonly encountered forms, and t h o s e  
genera w i t h  t h e  h i g h e s t  occurrences,  OdanthaZia, EndocZadia, CZadophora, 
HaZosaccion, and Iridaea, a r e  c e r t a i n l y  t h e  dominant a lgae .  By we igh t ,  
EndocZadia mur i ca t a  and OdmthaZia fZoccosa r e p r e s e n t  85 pe rcen t  of t h e  
t o t a l  biomass i n  t h i s  zone. 
Zone ' B ' ,  t h e  mid-zone of t h e  i n t e r t i d a l ,  ranges  from 0.0 t o  +3.0 
f e e t .  A t o t a l  of 82 quadra t s  from t h e  two areas was examined (Table 16) .  
Th i r ty - s ix  s p e c i e s  of a l g a e  (not  i n c l u d i n g  t h e  a r t i c u l a t e d  c o r a l l i n e s  
and l a r g e  browns) occurred i n  t h e  samples and of  t h e s e ,  1 4  s p e c i e s  co- 
occurred  i n  t h e  two s tudy  a r e a s .  Of t h e  remaining 22 s p e c i e s  ( t h o s e  n o t  
co-occurr ing)  only f i v e  ( a l l  from t h e  C e n t r a l  Area) a r e  found 
w i t h  a g r e a t e r  than  1 0  percent  f requency.  The t o t a l  average biomass 
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f o r  t h e  two a r e a s  are reasonably  comparable; 55.2 %/)'rn2 i n  t h e  
Area and 72.1 g/)en2 i n  t h e  North Con t ro l  Area. 
The dominant a l g a e  i n  t h i s  zone i s ,  by a g r e a t  measure,  Odanthalia 
floccosa. I n  t h e  C e n t r a l  Area, OdantliaZia averaged 20.4g d ry  weight  pe r  
quadra t ,  occu r red  i n  57 pe rcen t  of t h e  samples ,  and r ep resen ted  37 p e r c e n t  
of t h e  t o t a l  average  biomass. I n  t h e  North Cont ro l  Area, 0. floccosa 
averaged 46.5g d ry  weight  pe r  quadra t ,  occur red  i n  71 pe rcen t  of  t h e  samples ,  
and r e p r e s e n t e d  64.5 pe rcen t  of t h e  t o t a l  average  biomass. Other  common 
, o - ~ c c u r r i n g  s p e c i e s  i n  t h e  two a r e a s  were: Cpyptopleura lobulifera, 
~,zdocZadia muricata, Ha Zosaccion g Zandi formis, Irdaea f laccidwn, M<croc Zadia 
5 i borealis, and Rhodomela Larix. Together ,  t h e s e  a l g a e  r e p r e s e n t  37.5 p e r c e n t  ! and 31.2 p e r c e n t  of t h e  t o t a l  average  biomass i n  t h e  C e n t r a l  and North 
r' 
c o n t r o l  Areas ,  r e s p e c t i v e l y .  When t h e s e  s i x  s p e c i e s  a r e  combined w i t h  
odanthalia floccosa, they dominate Zone 'B', r e p r e s e n t i n g  74.5 p e r c e n t  of 
t he  t o t a l  average  biomass i n  t h e  C e n t r a l  Area and 95.7 pe rcen t  i n  t h e  North 
Control  Area. 
Zone ' C '  r e p r e s e n t s  t h a t  p a r t  of t h e  i n t e r t i d a l  between 0.0 and -2.0 
f e e t .  A t o t a l  of 56 q u a d r a t / s t a t i o n s  from t h e  two s tudy  a r e a s  were examined 
(Table 17 ) :  35 from t h e  C e n t r a l  Area and 2 1  from t h e  North Con t ro l  Area. 
Th i r ty - th ree  s p e c i e s  of a l g a e  were found i n  t h e  samples from t h e  two a r e a s  
and 1 5  of t h e s e  were co-occurring. Of t h e  remaining 1 8  (not co-occurr ing) ,  
only f o u r  were found w i t h  a frequency of g r e a t e r  than  10  pe rcen t .  On t h e  
b a s i s  of t o t a l  average biomass, Zone ' C '  is  t h e  l e a s t  p roduct ive  ( o r  
.perhaps  s u s t a i n s  t h e  most g raz ing )  of t h e  t h r e e  zones s tud ied .  With 
average  d ry  weight  f i g u r e s  of 22.7 g lquadra t  and 27.4 g lquadra t  f o r  t h e  
C e n t r a l  and North Cont ro l  Areas,  r e s p e c t i v e l y ,  Zone ' C '  showed about  40 
pe rcen t  of t h e  a l g a l  biomass found i n  Zone ' B ' .  
The dominant s p e c i e s  i n  t h i s  zone were Iridaea f Zaccidwn (19 -8 pe rcen t  
t h e  biomass i n  t h e  C e n t r a l  Area and 30.7 pe rcen t  i n  t h e  North C o n t r o l  
and ~danthalia fzoccosa (19.8 pe rcen t  of t h e  biomass i n  t h e  Central  
and 20.1 p e r c e n t  i n  t h e  Aorth Con t ro l  Area) .  Other  common co- 
occurr ing  s p e c i e s  were: CryptopZeura ZobuZiferwn, Hymenena spp . ,  Lcmencia 
,pectabiZis, Nicroctadia borealis, PoZysiphonic spp.,  Pterosiphania 
de&oidea and UZva spp.  
I n t e r t i d a l  Brown Algae 
The s e a s o n a l i t y  and zona t ion  of t h e  l a r g e  i n t e r t i d a l  brown a l g a e  
show up w e l l  i n  t h e  sampling. Although t h e r e  i s  only  poor c o r r e l a t i o n  
between s i m i l a r  s p e c i e s  i n  t h e  two s tudy  a r e a s ,  when cons idered  t o g e t h e r  
t he  d a t a  show a g e n e r a l i z e d  p a t t e r n  f o r  t h e  i n t e r t i d a l  browns. For ex- 
ample, du r ing  t h e  Davidson Pe r iod ,  when w i n t e r  s torms t ake  t h e i r  toll, 
t h e  browns a r e  a t  t h e i r , l o w e s t  numbers (Table 18) .  During t h e  Upwelling 
p e r i o d ,  roughly  from A y r i l  through J u l y ,  t he  brown a l g a e  a r e  a t  t h e i r  
peak numbers. During t h e  Oceanic Pe r iod  numbers appear t o  be  i n t e r m e d i a t e  
t o  t h e  o t h e r  two pe r iods .  The zones i n  which t h e  browns occur  and t h e i r  
abundances over  t h e  szmpling p e r i o d  a l s o  have been demonstrated i n  t h e  
samples (Table 19) .  Zone 'A'  y i e l d e d  t h e  lowest  number of s p e c i e s .  
Zone ' C '  had t h e  h i g h e s t  number of s p e c i e s ,  b u t  number of p l a n t s  pe r  
quadra t  was lower than  observed i n  Zone ' A ' .  
A r t i c u l a t e d  C o r a l l i n e s  
Spec ie s  of t h e  a r t i c u l a t e d  c o r a l l i n e  genera CaZZiarthron, BossieZZa 
and CoraZZina a r e  extremely common i n  a l l  t h r e e  zones i n  bo th  s tudy  a r e a s .  
The mean e s t ima ted  percent  cover  by a r t i c u l a t e d  c o r a l l i n e s  i n  t h e  C e n t r a l  
and North Cont ro l  Areas has  been d e l i n e a t e d  (Table 20).  Although t h e r e  
seems t o  be l i t t l e  o r  no c o r r e l a t i o n  of c o r a l l i n e  abundance by oceanographic 
p e r i o d s ,  t h e r e  appears  t o  be a  d e f i n i L e  c o r r e l a t i o n  of abundance by i n t e r -  
t i d a l  p o s i t i o n .  A r t i c u l a t e  c o r a l l i n e s  i n c r e a s e  i n  both  pe rcen t  cover 
frequency of occurrence  w i t h  inc reased  h e i g h t  i n  t h e  i n t e r t i d a l .  
Zone 'A'  has  t h e  h i g h e s t  average f requency  and h i g h e s t  pe rcen t  mean 
,-over: 80% and 27.8%, r e s p e c t i v e l y .  Zone ' B t  i s  next  w i th  a frequency 
of 53.1% and a n  average cover  of 12.9%. Zone 'c '  is  lowes t  i n  b o t h  
c a t e g o r i e s  : 42.2% frequency and 8.9% average cover .  
FISHES 
Within ou r  o v e r a l l  s t u d y ,  t h i s  group of organisms l o g i c a l l y  s e p a r a t e d  
i n t o  t h r e e  c a t e g o r i e s ;  i n t e r t i d a l ,  s u b t i d a l ,  and diver-observed f i s h e s .  
~ n t e r t i d a l  and s u b t i d a l  f i s h e s  were c o l l e c t e d  by use  of an  i c h t h y o c i d e ,  
Chem F i s h  C o l l e c t o r ,  and were i d e n t i f i e d  and analyzed i n  t h e  l a b o r a t o r y .  
Data on l i f e  h i s t o r i e s  of many s p e c i e s  is  be ing  compiled and w i l l  be  
i nco rpora t ed  i n  t h e  f i n a l  r e p o r t .  The t h r e e  subsec t ions  r e l a t i n g  t o  
f i s h e s  a r e  considered below. 
I n t e r t i d a l  F i shes  
During t h e  s i x  q u a r t e r s  cons ide red  i n  t h i s  r e p o r t ,  a  t o t a l  of 20 
i n t e r t i d a l  i ch thyoc ide  s t a t i o n s  were completed (Table 21).  Eleven 
f a m i l i e s  and 35 s p e c i e s  of f i s h e s  were r ep re sen ted  i n  t h e s e  c o l l e c t i o n s .  
Five t axa  were n o t  i d e n t i f i e d  t o  s p e c i e s  l e v e l ,  e i t h e r  due t o  t h e i r  sma l l  
s i z e  and/or  l a c k  of taxonomic keys  t o  j uven i l e  forms. The most impor tan t  
f a m i l i e s  of  i n t e r t i d a l  f i s h e s  were: Co t t i dae ,  S t i c h a e i d a e ,  and Pho l id idae .  
C o l l e c t i o n  s i t e s  v a r i e d  from smal l  u r c h i n  dominated "pot-holes" t o  
r e l a t i v e l y  l a r g e  surge  channels  and from water  l e v e l s  a s  h i g h  as +4.0 
f e e t  above zero t o  s i l ls  a t  -2.0 f e e t  below z e r o .  The number of s p e c i e s  
t aken  du r ing  c o l l e c t i o n s  v a r i e d  from a  s i n g l e  c o t t i d  s p e c i e s  (an a t y p i c a l  
c o l l e c t i o n )  t o  23 s p e c i e s .  The mean number of s p e c i e s  pe r  s t a t i o n  was 10.85. 
1. OZigocottus snyderi - F l u f f y  s c u l p i n .  
This  c o t t i d  was t h e  most f r e q u e n t  s p e c i e s  encountered (go%),  
a l t hough  second numer ica l ly .  Its presence  i n  t h e  i n t e r t i d a l  should  be  con- 
s i d e r e d  as u b i q u i t o u s ,  o f t e n  o c c u r r i n g  i n  r e l a t i v e l y  l a r g e  numbers, even 
i n  s m a l l  pools .  
2. Xiphister atropurpureus - Black pr ick leback .  
The b l ack  p r i ck l eback  was t h e  most numerous s p e c i e s  t a k e n ,  b u t  
second i n  terms of  f requency of occurrence .  This  f i s h  was t aken  a t  a l l  
l e v e l s  of t h e  i n t e r t i d a l  where s u i t a b l e  h a b i t a t  w a s  p r e s e n t ,  p r i n c i p a l l y  
cobble  s u b s t r a t e .  X. atropurpure~s co-occurred w i t h  X .  mcosus a t  1 0  
(50%)  s t a t i o n s ,  i n d i c a t i n g  a s i m i l a r  n i c h e  p re fe rence .  X. atropurpureus 
is  p o s s i b l y  adapted f o r  s m a l l e r  poo l s  and space  t h a t  i s  more r e s t r i c t i v e  
than  X. mcosus. 
3. Xiphister mucosus - Rock p r i ck l eback .  
This  s p e c i e s  i s  a n  ex t remely  impor tan t  i n t e r t i d a l  form and 
r e p r e s e n t s  t h e  l a r g e s t  h e r b i v o r e  commonly encountered.  We a r e  a b l e  t o  
d i s t i n g u i s h  between X. mucosus and X .  atropurpureus down t o  20 mm, however 
i d e n t i f i c a t i o n  of t h e s e  congeners  below t h i s  s i z e  is  ext remely  d i f f i c u l t .  
4. OZigocottus maculosus - Tidepool  s c u l p i n .  
Although t h i r d  numer i ca l ly ,  t h e  t i d e p o o l  s c u l p i n  was taken  l e s s  
f r e q u e n t l y  than  such f i s h e s  a s  Anoplarchus p q u r e s c e n s ,  Clinocottus 
glopiceps, Liparis florae, OZigocottus snyderi, and t h e  two Xiphister s p e c i e s .  
Its h igh  ranking  i s  p a r t i a l l y  t h e  r e f l e c t i o n  of two l a r g e  c o l l e c t i o n s  (128 
and 41 specimens) and t h i s  s c u l p i n  should  b e  cons idered  of l e s s e r  importance 
as an i n d i c a t o r  s p e c i e s .  
I 5 .  Anoplmchus puryurescens - High cockscomb. b Thi s  s t i c h a e i d  normally i s  n o t  c o l l e c t e d  i n  l a r g e  numbers b u t  
1 
4 does occur  w i t h  r e g u l a r i t y .  It is  o f t e n  taken  from poo l s  c o n t a i n i n g  
i 
t 
i a r t i c u l a t e d  c o r r a l i n e  a l g a e ;  t h i s  a l g a l - t y p e  perhaps p rov id ing  h a b i t a t  
t f o r  t h i s  f i s h  as w e l l  as t h e  food i t ems  i t  u t i l i z e s .  
6. CZinocottus gZobiceps - Moss head s c u l p i n .  
\ Although n i n t h  numer ica l ly ,  t h i s  s c u l p i n  occurs  f r e q u e n t l y  i n  
I t h e  i n t e r t i d a l  (80%), e s p e c i a l l y  i n  t h e  h ighe r  t i d a l  zones. Our l a r g e s t  
1 
c o l l e c t i o n s  have come from pools  above +2.0 f e e t .  No p a r t i c u l a r l y  l a r g e  
c o l l e c t i o n s  of pos t - juven i l e s  o r  a d u l t s  of t h i s   specie^ were made, however 
i f  l a r v a e  ( see  CZinocothrs gzobiceps-recalvus complex below) were added t o  
t h i s  ca t egory ,  a change i n  t h e  r ank ing  of t h i s  s p e c i e s  would be  noted  
( t h i s  i s  probably a v a l i d  assumption) .  The ba ld  s c u l p i n ,  C. recaZvus, 
t h e  congener most l i k e l y  t o  be  confused w i t h  t h e  mosshead s c u l p i n ,  was 
t a k e n ' a t  on ly  one s t a t i o n  (13 specimens) .  The mosshead s c u l p i n  should  be  
cons idered  as a  good i n d i c a t o r  s p e c i e s .  
7. Liparis f Zorae - Tidepool  s n a i l f  i s h .  
Th i s  s p e c i e s  of s n a i l f i s h  i s  by f a r  t h e  most impor tan t  i n t e r t i d a l  
r e p r e s e n t a t i v e  of i ts  family.  A t  two s t a t i o n s  i t  was c o l l e c t e d  i n  rela- 
t i v e l y  l a r g e  numbers (18 and 19)  b u t  i t  normally is taken  i n  l e s s e r  numbers. 
8. Hexagrmos decagranorms - Kelp g reen l ing .  
It appears  t h a t  t h e  k e l p  g r e e n l i n g  u t i l i z e s  t h e  i n t e r t i d a l  envi ron-  
ment du r ing  i t s  e a r l y  l i f e  h i s t o r y .  However, t h i s  s p e c i e s  may n o t  be  an 
o b l i g a t o r y  r e s i d e n t  a s  sma l l  i n d i v i d u a l s  a r e  a l s o  commonly no ted  by d i v e r s  
i n  t h e  sub  t i d a l .  
9. Apodichth~s flavidus - Penpoint  gunnel. 
The penpoint  gunnel ,  a long  w i t h  t h e  o t h e r  i n t e r t i d a l  p h o l i d i d ,  
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Xererpes fucorzm ( t h e  rockweed gunnel ) ,  appear  t o  be  a s s o c i a t e d  w i t h  pools  
b ~ o n t a i n i n g  s u r f  g r a s s ,  PhgZospadix. Two l a r g e  c o l l e c t i o n s  (22 and 15 specimens) 
1 were made. 
Other Spec ies  : 
1. CZinocottus g Zobiceps - recaZvus complex. 
I d e n t i f i c a t i o n  t o  s p e c i e s  l e v e l  f o r  members of t h i s  complex is 
imposs ib le  i n  spe.cimens less than  35 rmnSL. Hence, t h e s e  l a r v a l  c o t t i d s  a r e  
grouped t o g e t h a  a l t5ough t h e  m a j o r i t y  a r e  i n  a l l  p r o b a b i l i t y  CZinocottus 
gzobiceps, t h e  mosshead s c u l p i n .  
2 .  ScorpaenLchthys rnmoratus - Cabezon. 
The cabezon spends i ts  e a r l y  l i f e  s t a g e s  i n  t i d e  p o o l s  a f t e r  a 
p e l a g i c  e x i s t e n c e .  Th i s  f i s h  should  b e  cons idered  as an impor tan t  i n d i c a t o r  
s p e c i e s .  
3.  Gobiesoz rnaeandricus - Northern c l i n g f  i s h .  
Although n o t  taken  i n  l a r g e  numbers, t h e  n o r t h e r n  c l i n g f i s h  should  
be cons idered  an  impor tan t  i n d i c a t o r  s p e c i e s .  The f requency  of occurrence  
of t h i s  s p e c i e s  (40%) may b e t t e r  exemplify i ts  r o l e  as a n  i n t e r t i d a l  form. 
4. Sebastes rneZanops - Black r o c k f i s h .  
J u v e n i l e  b l a c k  r o c k f i s h  may be  us ing  l a r g e  t i d e p o o l s  as nu r se ry  
a r e a s .  Only young-of-the-year f i s h  have been taken  i n  t h e  i n t e r t i d a l .  
Larger  and o l d e r  i n d i v i d u a l s  move i n t o  t h e  s u b t i d a l  where they  a r e  commonly 
observed by our  d i v e r s .  
5 .  Sebastes mistinus - Blue r o c k f i s h .  
Statements  r ega rd ing  t h e  b l ack  r o c k f i s h  ( s e e  above) a l s o  apply t o  
t h i s  s p e c i e s .  Off P t .  Arena, t h e  "blue" i s  l e s s  impor tan t  than  t h e  b l ack  
r o c k f i s h ,  a s  i n d i c a t e d  by t h e  s p o r t f i s h  ca t ch  d a t a .  
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s u b t i d a l  F i shes  
A t o t a l  of t h r e e  s u b t i d a l  f i s h  c o l l e c t i n g  s t a t i o n s  w a s  completed (Table 
22) ;  t h e  f i r s t  of l i m i t e d  succes s ,  t h e  o t h e r  two ext remely  p roduc t ive  i n  
terms of s p e c i e s  d i v e r s i t y  and numbers. The t h r e e  s i t e s  ranged from 30 t o  
50 f e e t  i n  dep th ,  w i t h  one s t a t i o n  30 t o  40 f e e t  and t h e  o t h e r  two 40 t o  50 
f e e t .  The number of f i s h  pe r  s t a t i o n  was: 15,  265 and 529. Although only  
15 specimens were taken  on our  f i r s t  c o l l e c t i o n ,  e i g h t  s p e c i e s  were r ep re -  
sented.  F ive  of t h e  e i g h t  s p e c i e s  taken  were among t h e  most common f i s h e s  
when a l l  t h r e e  s t a t i o n s  were combined, i n d i c a t i n g  t h a t  a l t hough  t h e  number 
of f i s h e s  was low (15) t h e  c o l l e c t i o n  was r e p r e s e n t a t i v e .  C o t t i d  f i s h e s  
were t h e  dominant group w i t h  1 3  s p e c i e s  r ep re sen ted  from t h i s  fami ly ;  
numer ica l ly ,  503 of t h e  809 f i s h e s  were c o t t i d s .  Other  impor tan t  s u b t i d a l  
groups inc luded  Agonidae ( 4 s p e c i e s ,  16  specimens);  L i p a r i d i d a e  (4  s p e c i e s ,  
97 specimens);  Scorpaenidae (4 s p e c i e s ,  44 specimens);  and S t i c h a e i d a e  
(3  s p e c i e s ,  97 specimens).  
The s i x  most impor tan t  s p e c i e s  a r e  d i scussed  below: 
1. Ar ted ius  h a r ~ z n g t o n i  - Scalyhead s c u l p i n .  
This  c o t t i d  was taken  i n  about equal  numbers from t h e  two l a r g e r  
c o l l e c t i o n s  (102 and 109) .  A. h a r r i n g t o n i  is  o c c a s i o n a l l y  taken  i n  t h e  low 
i n t e r t i d a l ,  however i t  is  n o t  t r u l y  an i n t e r t i d a l  form. Th i s  c o t t i d  is  
probably commonly observed by d i v e r s  and recorded a s  "Artedius- type c o t t i d " ;  
i t s  sma l l  s i z e  p rec lud ing  p o s i t i v e  i d e n t i f i c a t i o n .  When c o l l e c t e d ,  t h e  
orangish  b r a n c h i o s t e g a l  r e g i o n  on t h i s  b e a u t i f u l  f i s h  i s  an  e x c e l l e n t  f i e l d  
c h a r a c t e r .  
2. Hemilepidotus sp inosus  - Brown I r i s h  Lord. 
A t o t a l  of 196 brown I r i s h  Lord was taken.  Th i s  f i s h  may be  more 
1 common a t  mid-depth ranges  as i t  was t h e  most common f i s h  a t  t h e  two 40-50 
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I t ha t  of A. harringtoni. This  s p e c i e s  a l s o  occurs  o c c a s i o n a l l y  i n  t h e  i n t e r -  
I 
1 t i d a l .  I ts  congener,  H. hemile~idotus,  has n o t  been t aken  d u r i n g  o u r  work, 
1 perhaps i n d i c a t i n g  a  p re fe rence  f o r  a  h a b i t a t  t y p e  t h a t  has  n o t  as y e t  been 
I 
sampled. 
3. Liparis fucensis - S l i p s k i n  s n a i l f i s h .  
Of f o u r  s n a i l f i s h e s  c o l l e c t e d ,  L. fucensis was by f a r  t h e  most 
s u b t i d a l l y .  The o t h e r  t h r e e  s p e c i e s ;  L. florae, L. mucosus, and 
L,  m t t e r i  occurred  i n  low numbers; however L. rmAcosus was t aken  a t  a l l  
t h r e e  s t a t i o n s .  The g r e a t e s t  c o l l e c t i o n  of L. fucensis occurred  a t  a  s i t e  
where a  sandy s u b s t r a t e  e x i s t e d .  
4.  Chirolophus nugator - Mosshead warbonnet. 
This  s t i c h a e i d  has  n o t  been taken i n t e r t i d a l l y  and is  uncommonly 
observed by d i v e r s .  A s , w i t h  L. fucensis t h e  g r e a t e s t  numbers c o l l e c t e d  
occurred  a t  t h e  s t a t i o n  con ta in ing  sand s u b s t r a t e .  However i t s  d i s t i n c t i v e  
c o l o r a t i o n  would sugges t  t h a t  i t  would occupy a l g a e  covered o r  i n v e r t e b r a t e  
enc rus t ed  s u b s t r a t e .  
5. Artedius fenestralis - Padded s c u l p i n .  
Along w i t h  A. harringtoni, t h i s  s p e c i e s  i s  one of t h e  s m a l l  c o t t i d s  
commonly observed by d i v e r s  and ca t egor i zed  a s  "Artedius-type." Although 
taken i n  r e l a t i v e l y  sma l l  numbers, i t  occurred a t  a l l  s t a t i o n s .  Th i s  c o t t i d  
probably has a  r a t h e r  ub iqu i tous  s u b t i d a l  d i s t r i b u t i o n .  I n t e r e s t i n g l y ,  i t s  
c l o s e s t  congener,  Artedius notospiZotus (Bonyhead s c u l p i n ) ,  h a s  n o t  be.en 
c o l l e c t e d  a l though i t  would be expected from our  survey  a r e a .  
6 .  AnopZarchus purpurescens - High cockscomb. 
This  f i s h  i s  a  common element of t h e  i n t e r t i d a l  and i t s  occurrence 
i n  r e l a t i v e l y  l a r g e  numbers a t  t h e  40-50 f t .  s t a t i o n  i s  of i n t e r e s t .  These 
s u b t i d a l  AnopZarchus w i l l  be compared w i t h  t h e  i n t e r t i d a l  form f o r  morphc- 
l o g i c a l  d i f f e r e n c e s .  
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Diver-Observed Fishes  
Over 34 s p e c i e s  of f i s h e s  were observed by d i v e r s  du r ing  s u b t i d a l  t r a n s e c t  
and reconnaissance  d i v e s  (Table 2 3 ) .  Only e i g h t  of t h e s e  might be  regarded  a s  
observed by d i v e r s  and should  be  cons idered  as "macro-fishes." The 
f ami l i e s  concerned are; C o t t i d a e ,  Embiotocidae, Hexagrammidae, and Scorpaenidae,  
t o  b e  d i scussed  below. Our obse rva t ions  a r e  from depths  r ang ing  p r i m a r i l y  
from 1 5  t o  60 f e e t .  
Co t t i dae  : 
A l a r g e  number of sma l l  c o t t i d s  were encountered du r ing  d i v e s ,  t h e  
ma jo r i t y  were i d e n t i f i e d  only  as undetermined c o t t i d  o r  Ar ted ius- type .  It is  
imposs ib le  t o  p o s i t i v e l y  i d e n t i f y  t o  s p e c i e s  many sma l l  forms u n l e s s  they  a r e  
c o l l e c t e d  and examined mic roscop ica l ly .  O f  t h e  d i s t i n c t i v e  forms encountered ,  
~ o r d a n i a  zonope, t h e  l o n g f i n  s c u l p i n ,  was noted  s e v e r a l  t imes ;  S y n c h i m s  giZLi, 
t h e  manacled s c u l p i n  was observed on Nereocys t i s  s t i p e s  on s e v e r a l  occas ions ;  
and Enophrys bison,  t h e  b u f f a l o  s c u l p i n ,  a l t hough  v e r y  c r y p t i c  was noted  
s e v e r a l  t imes ,  u s u a l l y  exposed and depending upon i t s  shape  and c o l o r a t i o n  
f o r  p r o t e c t i o n .  
Cabezon were commonly observed and should  b e  cons idered  as one of t h e  
more important  "macro-fishes." Cabezon were n o t  s een  i n  l a r g e  numbers b u t  
were omnipresent.  Only a d u l t s  were observed,  w i t h  some i n d i v i d u a l s  e s t ima ted  
I t o  weigh over  t e n  pounds. 
Embiotocidae: 
F ive  s p e c i e s  of s u r f p e r c h e s  were observed b u t  on ly  t h e  s t r i p e d  s u r f p e r c h ,  
EZnbiotoca l a t e r a l i s ,  was noted c o n s i s t e n t l y .  Sur fperches  were p r i m a r i l y  seen  
i n  k e l p  beds. 
I Hexagrammidae: 
Four h e x a g r a m i d s  were noted:  l i ngcod ,  Ophiodon e longatus ;  k e l p  g r e e n l i n g ,  
H e x a g r m o s  d e c a g r m u s ;  rock g reen l ing ,  H e x a g r m o s  s u p e r c i  Ziosus; and 
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O q  lebius pictus. With t h e  e x c e p t i o n  of t h e  pa in t ed  g r e e n l i n g ,  
other t h r e e  s p e c i e s  a r e  of g r e a t  importance and commonly encountered.  The 
geed and k e l p  g r e e n l i n g  were o f t e n  i n  p a i r s  and t h r e e s ;  t h e  rock  g reen l ing  
always s o l i t a r y .  
Scorpaenidae: 
Eleven s p e c i e s  of r o c k f i s h e s  were observed. Of t h i s  number, t h r e e  were 
@man; b lue  r o c k f i s h ,  Sebastes mystinus; b l a c k  r o c k f i s h ,  Sebastes melanops; 
.nd y e l l o w t a i l - o l i v e  group,  Sebastes fzavidus-serranoides complex. Blue and 
black r o c k f i s h e s  were o f t e n  noted i n  l a r g e  numbers, w i t h  bo th  j u v e n i l e s  and 
occurr ing .  Juven i l e s  were o f t e n  a s s o c i a t e d  w i t h  t h e  bot tom whi l e  t h e  
took p o s i t i o n s  throughout  t h e  water  column. It was imposs ib le  t o  
d i s t i n g u i s h  between t h e  y e l l o w t a i l  and o l i v e  r o c k f i s h e s  as most of t hose  
encountered were j u v e n i l e s  . Sebastes camatus,  S. chrysome Zas, S. nebuZosus, 
S. maliger, and S. rastrezziger  a r e  bottom-dwelling, s o l i t a r y  forms and were 
noted only  on occas ion .  Sebastes miniatus and S.  pinniger, r e f e r r e d  t o  as 
" ~ e d  rock f i shes"  by a n g l e r s ,  were s e e n  s e v e r a l  t imes .  Although t h e s e  a r e  
"bottom-type" f i s h e s ,  we have always noted  them as o c c u r r i n g  from one t o  
perhaps t e n  f e e t  o f f  t h e  s u b s t r a t e .  
I SPORTFISHERY STUDIES 
The v a r i e d  fauna  of t h e  Po in t  Arena a r e a  a t t r a c t s  s e v e r a l  t ypes  of 
spor t f i shermen.  Probably t h e  most sought  a f t e r  s p e c i e s  i s  t h e  r ed  abalone,  
HaZiotis rufescens. Large numbers of s h o r e p i c k e r s  and s k i n d i v e r s  t u r n  ou t  
f o r  each major minus t i d e ,  p a r t i c u l a r l y  on weekends and h o l i d a y s .  The major 
l i m i t i n g  f a c t o r  t o  t h e  numbers of abalone f ishermen i s  acces s  t o  t h e  rocky 
shore .  
There a r e  s e v e r a l  t ypes  of hook-and-line f i s h e r i e s  t h a t  o p e r a t e  i n  and 
ou t  of P o i n t  Arena Cove. A s m a l l  b u t  h i g h l y  s u c c e s s f u l  r e n t a l  and p r i v a t e  
& i f f  f l e e t  h a s  e x i s t e d  s i n c e  t h e  mid 1950's  and d u r i n g  t h e  summer of  1972 a 
c h a r t e r  b o a t  began t a k i n g  f ishermen out  of t h e  cove t o  f i s h  r e e f s  o f f  P o i n t  
Arena. The p i e r  suppor t s  a sma l l  e a s i l y  a c c e s s i b l e  f i s h e r y ,  p a r t i c u l a r l y  
dur ing  t h e  summer months. F i n a l l y ,  a few f ishermen u t i l i z e  t h e  cove t o  f i s h  
t h e  rock  s h o r e l i n e .  
The c o n s t r u c t i o n  and o p e r a t i o n  of t h e  P o i n t  Arena Power P l a n t  may e f f e c t  
any one,  o r  a l l  of  t h e s e  f i s h e r i e s .  
The o b j e c t i v e s  of  t h e  s p o r t f i s h e r y  s t u d i e s  was t o  measure any e f f e c t  on 
t h e  f i s h e r i e s  as i n d i c a t e d  by changes i n  ca t ch  r a t e s ,  s p e c i e s  composi t ion,  
and s i z e  and age composition. During t h e  p a s t  y e a r  we have conducted s t u d i e s  
of t h e  f i s h e r y  f o r  aba lone  and f i n  f i s h  c a t c h  of s k i f f  and p a r t y  b o a t  f ishermen.  
Methods 
In t e rv i ews  of aba lone  and s k i f f  f ishermen were conducted on randomly 
s e l e c t e d  days beginning  i n  March 1972. Sampling days f o r  aba lone  f i shermen 
were s e l e c t e d  from days when t h e  t i d e  l e v e l  f e l l  below 0.0 f e e t  d u r i n g  t h e  
per iod  one h a l f  hour  b e f o r e  s u n r i s e  t o  one h a l f  hour  a f t e r  s u n s e t .  I n  
a d d i t i o n ,  abalone f i shermen,  s k i f f  f ishermen and, p a r t y  b o a t  f ishermen were 
in te rv iewed a s  t ime pe rmi t t ed  on days n o t  i nc luded  i n  t h e  random sampling 
p lan .  
Data c o l l e c t e d  from each f isherman inc luded  a r e a  and hour s  f i s h e d ,  
numbers of  each s p e c i e s  cap tu red ,  and t o t a l  l e n g t h s  of each s p e c i e s  (abalone-  
s h e l l  l e n g t h s ) .  Abalone f ishermen were a r b i t r a r i l y  s e p a r a t e d  i n t o  two 
, c a t e g o r i e s :  sho rep icke r  and sk ind ive r .  I f  an aba lone  f isherman was wear ing  
a neoprene s u i t ,  (and a l l  of  t h e  fo l lowing:  f a c e  p l a t e ,  wei.ght b e l t ,  and 
s w i m  f i n s ) ,  he was c l a s s i f i e d  as a s k i n d i v e r ,  a l l  o t h e r s  were cons idered  
sho rep icke r s .  
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We recorded  t h e  number of f i s h i n g  p o l e s  used by s k i f f  and p a r t y  b o a t  
f ishermen a s  a l l  ca tch-per -uni t -of -e f for t  c a l c u l a t i o n s  a r e  based upon ca tch-  
~er -pole-per -day  o r  hour ,  r a t h e r  t han  pe r  man. T o t a l  numbers of each type  
of f isherman were t a l l i e d  f o r  each random sampling day, a s  w e l l  a s  f o r  some 
of t h e  non-random days.  T o t a l  e f f o r t  f o r  t h e  y e a r  was c a l c u l a t e d  from mean 
numbers of  f ishermen on weekends and h o l i d a y s ,  and weekdays m u l t i p l i e d  by 
t h e  number of p o s s i b l e  days occu r r ing  du r ing  t h e  yea r .  
R e s u l t s  
Abalone 
Genera l ly  t h e  r ed  aba lone  s p o r t f i s h e r y  o p e r a t e s  i n  a r e a s  n o t  a c c e s s i b l e  
t o  our  s u b t i d a l  o r  i n t e r t i d a l  sampling,  roughly from -0.2 t o  20.0 f e e t  i n  
depth.  Thus t h e  ca tch-per -uni t -of -e f for t  d a t a  w i l l  s e r v e  as an  index  of 
abundance f o r  t h i s  ve ry  impor tan t  zone. 
Abalone f ishermen were in te rv iewed a t  t h r e e  s e p a r a t e  a c c e s s  p o i n t s :  
Po in t  Arena Cove, and t h e  two ranches  immediately s o u t h  of t h e  cove. Because 
of a l a c k  of manpower and f i s h i n g  e f f o r t ,  w e  d i scon t inued  r e g u l a r  sampling 
a t  t h e  ranches  a f t e r  J u l y .  The a r e a  s o u t h  of t h e  p i e r  and a t  t h e  two ranches  
was cons idered  South Con t ro l ;  t h e  s h o r e l i n e  n o r t h  of t h e  p i e r  was c l a s s i f i e d  
as t h e  C e n t r a l  A r e a .  
From March through t h e  end of December we in t e rv i ewed  499 s h o r e p i c k e r s  
and 108 s k i n d i v e r s  i n  t h e  Cen t r a l  Area (Table 24) .  These f i shermen had co l -  
l e c t e d  1885 and 454 r e d  aba lone  r e s p e c t i v e l y .  The h i g h e s t  c a t c h  r a t e s  occurred  
i n  J u l y  f o r  t h e  sho rep icke r s  and i n  J u l y  and October f o r  t h e  s k i n d i v e r s .  The 
c a l c u l a t e d  t o t a l  e f f o r t  f o r  t h i s  a r e a  amounted t o  1179 s h o r e p i c k e r  days and 
154 s k i n d i v e r  days. 
i The South Con t ro l  Area y i e l d e d  a  h i g h e r  number of i n t e r v i e w s ;  1246 sho re -  
p i c k e r s  and 279 s k i n d i v e r s  r e s p e c t i v e l y  (Table 25) .  T h e i r  combined c a t c h e s  
amounted t o  6676 abalone.  Because w e  d i d  n o t  sample t h e  two ranches  f o r  t h e  . 
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e n t i r e  per iod  w e  have c a l c u l a t e d  t h e  t o t a l  f i s h i n g  e f f o r t  on ly  f o r  t h e  f i s h e r -  
men u t i l i z i n g  t h e  sou th  cove: where an es t imated  458 s h o r e p i c k e r  days and 
1 215 s k i n d i v e r  days were expended. Genera l ly ,  t h e  ca tch-per -uni t -of -e f for t  
was h ighe r  i n  t h e  South Cont ro l  Area than  i n  t h e  C e n t r a l  Area. 
Unfo r tuna te ly ,  i n  most c a s e s ,  t h e  l eng th  f r e q u e n c i e s  were n o t  s e p a r a t e d  
f o r  aba lone  taker, from n o r t h  of t h e  p i e r  and sou th  of t h e  p i e r  i n  Arena Cove. 
The l e n g t h s  were kep t  a e p a r a t e  f o r  Arena Cove and t h e  two s o u t h e r n  ranches  
(F igure  2) .  The mean and modal l e n g t h s  f o r  aba lone  f o r  t h e  cove were 195.3 
and 200 mm r e s p e c t i v e l y .  Mean and modal l e n g t h s  f o r  t h e  aba lone  from t h e  
two ranches were 194.0 and 190 nun r e s p e c t i v e l y .  A s  might b e  expec ted ,  t h e  
lower t i d e s  produced l a r g e  abalone;  t h i s  can be  s e e n  by comparing t h e  modal 
l e n g t h s  f o r  each oceanographic per iod .  
During t h e  Davidson Current  Per iod  of December 1971 through March 1972, 
t h e  lowes t  t ime occurrence  and sampling day was -0.6 f e e t  on March 1 8  and 
1 9 ,  t h e  modal l e n g t h  f o r  t h i s  pe r iod  was 190 mm (F igure  3 ) .  The lowes t  t i d e  
on a sampling day du r ing  t h e  Upwelling Per iod  w a s  -2.0 f e e t  on May 14 ,  i n  
f a c t ,  a l l  of t h e  t i d e s  on sampling days dur ing  t h i s  p e r i o d  f e l l  below -1.0 
f e e t ;  t h e  p r i n c i p a l  modal aba lone  l e n g t h  dur ing  t h i s  p e r i o d  w a s  205 mm 
(F igure  4) .  During t h e  Oceanic and e a r l y  Davidson p e r i o d s  of t h e  w i n t e r  of 
1972-73, maximum low t i d e s  on sampling days were -1.3 and -1.9 f e e t  respec-  
t i v e l y ;  p r i n c i p a l  modal l e n g t h s  were 185 mm and 205 mm r e s p e c t i v e l y  (F igure  5 ) .  
SKIFF FISHERY 
A r e l a t i v e l y  sma l l  s k i f f  f i s h e r y  has  opera ted  o u t  of P t .  Arena Cove 
s i n c e  t h e  1950 ' s .  Ren ta l  s k i f f s  a r e  launched o f f  t h e  p i e r  and p r i v a t e  s k i f f s  
1 from t h e  beach du r ing  t h e  l a t e  s p r i n g ,  summer and e a r l y  f a l l .  Most of t h e  
f ishermen d i r e c t  t h e i r  e f f o r t s  towards t h e  i n s h o r e  r e e f  f i s h e s  w h i l e  very  
l i t t l e  e f f o r t  i s  d i r e c t e d  towards t r o l l i n g  f o r  salmon. Most f i s h i n g  t akes  
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ce from p t .  Arena sou th  t o  Saunders Reef i n  depths  r a n g i n g  from about  
We i n t e rv i ewed  129 f ishermen from Nay through September; t h e i r  ca t ch  
.onsisted of 873 f i s h  (Table 26). Lingcod, b l a c k  r o c k f i s h  and copper rock- 
fish were t h e  t h r e e  most commonly caught of t h e  19 s p e c i e s  i d e n t i f i e d .  
C.tch-per-hour ranged from 0.88 f i s h  i n  June t o  2.54 f i s h  i n  August. 
c a t ch  r a t e s  of p a r t y  b o a t  fishermen were n o t  s i g n i f i c a n t l y  h i g h e r  than  
those of s k i f f  f i shermen.  A t o t a l  of 83 f ishermen in t e rv i ewed  between June 
and october  caught  764 f i s h  f o r  a catch-per-hour r a t e  of 2.04 f i s h  (Table 2 7 ) .  
The t h r e e  most abundant f i s h e s  i n  t h e  p a r t y  boa t  c a t c h e s  were b l a c k  r o c k f i s h  
(39,923, copper r o c k f i s h  (11.0%), and l ingcod (8.8%).  Gene ra l ly ,  t h e  p a r t y  
boat f i s h e d  wes t  of P o i n t  Arena i n  depths  of 75 t o  150 f e e t  and t h i s  probably 
i n  p a r t ,  f o r  t h e  d i f f e r e n c e  i n  s p e c i e s  composi t ion.  
I n  o r d e r  t o  have confidence i n  u s ing  our  s p e c i e s  composi t ion and ca tch-  
per -uni t -of -e f for t  d a t a  t o  d e t e c t  changes i n  i n s h o r e  r e e f  f i s h  popu la t ion  
t h a t  might b e  caused by t h e  c o n s t r u c t i o n  and o p e r a t i o n  of a power p l a n t ,  it 
i s  neces sa ry  t o  know whether t h e  d a t a  h a s  s t a b i l i t y .  F o r t u n a t e l y ,  we have 
d a t a  t h a t  we can compare w i t h  t h e  1972 da t a .  I n  1959, t h e  s k i f f  f i s h e r y  a t  
Po in t  Arena was surveyed as p a r t  of t h e  Northern C a l i f o r n i a  s p o r t f i s h  survey.  
A t o t a l  of 89 f ishermen were in te rv iewed from J u l y  through October.  
The i r  c a t c h  c o n s i s t e d  of  802 f i s h  o r  an o v e r a l l  catch-per-hour of 2.07 f i s h  a s  
compared w i t h  t h e  1972 season ' s  catch-per-hour of 1 . 7 1  f i s h  (Table 28).  Black 
r o c k f i s h  were caught  a t  t h e  r a t e  of 0.28 fish-per-hous i n  1959, b u t  t h i s  v a l u e  
inc reased  t o  0.40 f i s h  i n  1972. Copper r o c k f i s h  dec reased  from 0.42 t o  0 .31  
f ish-per-hour .  The l a r g e s t  change i n  r a t e s  occurred  w i t h  l i ngcod  and b lue  
- .  
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r o c k f i s h ;  t h e  l ingcod ca t ch  rate inc reased  from 0.21 i n  1959 t o  0.47 i n  1972, 
wh i l e  b l u e  r o c k f i s h  decreased  from 0.35 t o  0.04 f i s h .  I n  1959, t h e  t h r e e  most 
numerous s p e c i e s  caught were copper r o c k f i s h ,  b l u e  r o c k f i s h  and b l ack  rock f i sh ;  
a s  compared w i t h  l i ngcod ,  b l ack  r o c k f i s h  and copper r o c k f i s h  i n  1972. 
S i z e s  of some s p e c i e s  showed a  d i s t i n c t  change between 1959 and 1972. 
  lack r o c k f i s h  mean l e n g t h s  i nc reased  from 441. t o  473.1 m t l ,  canary rock- 
f i s h  l e n g t h s  decreased  from 447.5 t o  394.5 mrn t l ,  ch ina  r o c k f i s h  inc reased  
370.3 t o  402.2 mm t l ,  copper r o c k f i s h  l e n g t h s  decreased  from 476.0 t o  438 mm t l ,  
and l ingcod decreased  from 753.7 t o  653.9 mm t l  (Table 29) .  
The changes i.n s p e c i e s  composi t ion,  c a t c h  r a t e s ,  and s i z e s  probably 
r e p r e s e n t  bo th  n a t u r a l  f l u c t u a t i o n s ,  h a r v e s t i n g  e f f e c t s  and d i f f e r e n c e s  i n  
f i s h i n g  techniques .  . - 
FOOD HABIT STUDIES 
S t u d i e s  of stomach con ten t s  were i n i t i a t e d  on s e v e r a l  of t h e  more abundant 
f i s h  t o  determine food webs and t o  a s s e s s  t h e  p o s s i b i l i t y  of u s i n g  some f i s h  
a s  b i o l o g i c a l  samplers .  Over 100 stomachs from e leven  s p e c i e s  of f i s h  were 
c o l l e c t e d  from t h e  s k i f f  and p a r t y  boa t  f i s h e r y  and Chem F i s h  c o l l e c t i o n s  
dur ing  t h e  y e a r ;  66 ( 8  s p e c i e s )  of t h e s e  have undergone p re l imina ry  a n a l y s i s .  
Copper Rockfish 
We have c o l l e c t e d  and examined 35 copper r o c k f i s h  stomachs, s i x  were 
empty (Table 30) .  The stomachs conta ined  17 d i f f e r e n t  types  of an imals ,  t h e  
t h r e e  most f r e q u e n t l y  observed were oc topus ,  Polypus hongofigensis, c r a b s ,  
Cancer oregensis, and u n i d e n t i f i e d  f i s h .  It is  i n t e r e s t i n g  t o  n o t e  t h a t  w e  
r a r e l y  have observed e i t h e r  t h e  octopus o r  t h e  c r ab  i n  our  s u b t i d a l  su rveys ,  
a s  bo th  a r e  very  c r y p t i c ;  thus  t h e  copper r o c k f i s h  may s e r v e  a s  b i o l o g i c a l  
I samples f o r  t h e s e  p a r t i c u l a r  animals .  
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Black Rockfish 
Eleven stomachs have been examined, t h r e e  were empty (Table 31) .  The 
stomachs conta ined  a t  l e a s t  6 d i f f e r e n t  types  of animals .  S a l p s ,  Salpa sp .  
were most f r e q u e n t l y  observed animals  and made up most of t h e  volume. 
Cabezon 
A l l  seven of t h e  cabezon stomachs examined conta ined  food;  1 8  types  of 
animals have been i d e n t i f i e d  (Table 32).  Canceroid c r a b s  c o n t r i b u t e d  t h e  
l a r g e s t  volume and were t h e  most f r e q u e n t l y  observed. 
The l a r g e s t  number of any one s p e c i e s  observed was t h e  oc topus ,  
PoZypus hongkongensis 
Grass Rockfish 
Th i s  f i s h  is one of t h e  most important  l a r g e  p r e d a t o r s  found i n  t h e  
shallow wa te r s  ( i n t e r t i d a l  t o  150 f e e t )  i n  Po in t  Arena Cove. 
We have c o l l e c t e d  and examined only s i x  stomachs t h u s  f a r ,  one of which was 
empty (Table 33) .  J u v e n i l e  r o c k f i s h ,  Sebastes sp .  c o n t r i b u t e d  t h e  h i g h e s t  
volume, l a r g e s t  number of i n d i v i d u a l s ,  and were t h e  most f r e q u e n t l y  observed 
food i tem. 
A few stomachs have been c o l l e c t e d  and examined from china  r o c k f i s h  
( 4 ) ,  o l i v e  r o c k f i s h  (1)  , gopher r o c k f i s h  (1)  and q u i l l b a c k  r o c k f i s h  (1) .  
Only one of t h e  ch ina  r o c k f i s h  stomachs conta ined  food c o n s i s t i n g  of one 
PetroZisthes eriomerus, two Cancer orgensis and one u n i d e n t i f i e d  c rab .  The 
o l i v e  r o c k f i s h  stomach conta ined  seven j u v e n i l e  r o c k f i s h ,  Sebastes sp .  and 
two sand l a n c e s ,  Amodytes hexapterus. The gopher r o c k f i s h  had been mainly 
feeding  on c rabs ;  two Cancer orgensis, one Cancer s p . ,  one polychae te  and 
I one u n i d e n t i f i e d  f i s h  were found. One u n i d e n t i f i e d  shrimp and seven nemotodes 
were found i n  t h e  q u i l l b a c k  r o c k f i s h  stoinach. 
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PLANKTON 
samples have been taken by p r o j e c t  personnel  i n  two per iod  
of oceanic c o n d i t i o n s  a t  P t .  Arena. Emphasis has  been p laced  on examinat i  
les f o r  zooplankton c o l l e c t e d  dur ing  t h e  d i f f e r e n t  ocean ic  p e r i o d s .  
s i x  samples were taken  on Jp ly  20 and 21, 1972. Four of t h e s e  were 
from t h e  c e n t r a l  s u b t i d a l  r eg ion  and two were from t h e  n o r t h e r n  s u b t i d a l  
region. ~ h e s e  samples were taken  w i t h  a  quar te r -meter  mouth d iameter  n e t  
a phytoplankton mesh. While d i v e r s  were down a t  a  s u b t i d a l  s t a t i o n  
the   lank ton n e t  was lowered t o  t h e  bottom and hauled  up t o  t h e  s u r f a c e  a t  
steady r a t e .  This  s h o r t  v e r t i c a l  h a u l  was r epea t ed  t h r e e  t imes i n  o r d e r  
t o  concen t r a t e  m a t e r i a l .  The c o l l e c t e d  m a t e r i a l  was washed i n t o  c o n t a i n e r s  
and l a t e r  fo rma l in  w a s  added. 
On October 26, 1972 ano the r  method and a new n e t  were used t o  c o l l e c t  
a plankton  sample. The c o l l e c t i o n  was made nea r  t h e  P t .  Arena w h i s t l e  buoy 
which is  l o c a t e d  j u s t  o u t s i d e  Arena Cove. The new n e t  has  a  mouth d iameter  
of one-third meter  and has a  l a r g e r  mesh than  t h e  n e t  which was p rev ious ly  
u t i l i z e d .  The n e t  w a s  lowered t o  a depth  of approximately 40 f e e t ,  towed 
behind t h e  moving b o a t  and r a i s e d  t o  t h e  s u r f a c e  g radua l ly  over  a  pe r iod  of 
approximately t e n  minutes .  The c o l l e c t e d  m a t e r i a l  was, a s  be fo re ,  washed 
down i n t o  a  c o n t a i n e r  and fo rma l in  was l a t e r  added. 
I n  t h e  J u l y  samples a  preponderance of phytoplankton was found. The . 
f o u r  c e n t r a l  r e g i o n  samples were taken  from s t a t i o n s  a t  a  mean depth  of 
51 f e e t .  The two n o r t h e r n  a r e a  samples were taken  from an average depth  of 22 
f e e t .  None of t h e  samples showed a h igh  c o n c e n t r a t i o n  of zooplankton. There 
were no zooplankton observed i n  t h e  two sha l low s t a t i o n  samples.  The 
. . .. 
1 zooplankton found i n  t h e  deeper  s t a t i o n  samples c o n s i s t e d  of a few a d u l t  
and naup l iu s  s t a g e  copepods. Nauplius s t a g e  i n d i v i d u a l s  were found i n  a  
r a t i o  of ove r  2 : l  t o  t h e  a d u l t  i n d i v i d u a l s .  The l a c k  of zooplankton i n  
t h e  sha l low s t a t i o n s  could be due t o  t h e  s m a l l e r  volume of wa te r  s t r a i n e d  
through t h e  n e t .  
The October towing sample had a  much g r e a t e r  c o n c e n t r a t i o n  of zoo- 
p lankton .  Very l i t t l e  phytoplankton was seen  i n  t h i s  sample. The zoo- 
! 
seen  were copepods, both a d u l t  and n a u p l i u s  s t a g e ,  and Cerat iwn s p . ,  
a d i n o f l a g e l l a t e .  These t h r e e  types  of zooplankton were seen  i n  approximately 
equal  r a t i o s .  The a d u l t  copepods c o l l e c t e d  i n  t h i s  sample were much l a r g e r  
than  t h o s e  found i n  t h e  J u l y  sample. 
During t h e  upwel l ing  per iod  t h e  p l ank ton ic  bloom was c l e a r l y  v i s i b l e  i n  
t h e  wa te r ,  bo th  from t h e  s u r f a c e  and wh i l e  descending t o  a  s u b t i d a l  s t a t i o n .  
Sa lps ,  a t  l e a s t  two types  of c tenophores  and hydromedusae were common through- 
ou t  t h e  w a t e r  column and were h igh ly  concen t r a t ed  n e a r  t h e  s e a  s u r f a c e  du r ing  
t h e  summer months. Cancer mag i s t e r  megalops were seen  f l o a t i n g  i n  r a f t s  on 
t h e  s u r f a c e  and i n d i v i d u a l s  were c o l l e c t e d  o f f s h o r e  i n  t h e  c e n t r a l  a r e a  on 
June 9,  1472. Phytoplankton d e n s i t y  was h ighe r  i n  t h e  upwell ing per iod  than  
i n  t h e  Davidson Current  per iod  probably due t o  t h e  inc reased  amounts of 
n u t r i e n t s  i n  t h e  wa te r .  This  g r e a t e r  d e n s i t y  p l u s  u s e  of a  phytoplankton 
mesh n e t  meant t h a t  t h e  con ten t s  of t h e  J u l y  samples were mainly phytoplankton.  
The October sample was taken dur ing  t h e  ocean ic  pe r iod .  This  sample 
was taken  wi th  a l a r g e r  n e t  w i tn  a l a r g e r  mesh; towing behind t h e  b o a t  f o r  
approximately t e n  minutes r e s u l t e d  i n  more wa te r  be ing  s t r a i n e d  through t h e  
I mesh. These parameters  of c o l l e c t i o n  p l u s  t h e  d i f f e r e n t  ocean ic  per iod  and 
subsequent  d i f f e r e n c e  of n u t r i e n t  d e n s i t y  i n  t h e  wa te r  would account f o r  t h e  
d i f f e r e n c e s  between samples. ..- 
FUTURE REPORTS 
Because of t h e  change i n  s t a t u s  of t h e  Mendocino Power P l a n t  S i t e  
we concluded f i e l d  s t u d i e s  a t  t h e  s i t e  i n  A p r i l  1973. A f i n a l  r e p o r t  of 
our  s t u d i e s  cover ing  t h e  e n t i r e  s t u d y  pe r iod  and i n c l u d i n g  s t a t i s t i c a l  
a n a l y s i s ,  d i s c u s s i o n s ,  conclus ion  and a p p r o p r i a t e  photography i s  now i n  
p r e p a r a t i o n  and w i l l  b e  completed by J u l y  1, 1973. 
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T B L E  1. Numbers and Frequency of Occurrence of 5 Spec ies  of Brown Algae and19 Spec ies  of I n v e t t e b r a t e s -  
Twelve Pre-survey Cent ra l  Area S t a t i o n s  - 60 m2 Linear  Transec t s  - Oceanic Per iod,  September 18-22.1971. 
S c i e n t i f i c  Narne S t a t i o n  # and Numbers of Organisms Observed: 
Algae : 35 93 118 146 1 9 1  199 246 251 264 274 312 A** Sun Freq. Mean 
Nereocystis tuetkeana 0 0 0 3 0 0 Obs Obs 30 0 0 0 33 (2)* 4 3.3 
LmincuYia setche Z Z i i  0 Obs 3 Obs 2 0 0 0 200 Obs 0 0 205 ( 3 ) * 6  22.8 
Ptorygophora ca Lifornica 0 0 0 6 0 0 0 0 0 0 0 0 6 1 0.5 
Cgstoseira osrnundacea 0 Obs 0 0 0 0 0 0 0 0 0 0 Obs 1 -- 
Decmarcstia munda 0 0 0 Obs 0 0 0 0 0 0 Obs 2 -- 0 Obs 
Inver tebra tes :  
StrongyZocentrotusfran&scanus 89 0 361 327 197 49 158 17  260 147 20 27 1741 11 145.1 
S. puqmratus 0 0 0 7 0 0 0 0 0 189 0 0 196 2 16.3 
1 ?ycr!opotlia he Zicmthoides Obs 0 11 11 7 -0 0 5 6 3 1 2 4 6 ( 1 ) * 9  3.8 
Dermas t e r i z s  inbr ica ta  Obs 0 0 0 6 0 0 3 0 1 0 2 1 2 ( 1 ) * 5  1.0 
Pisas t z r  brevispinus Obs 0 5 0 3 0 '  0 2 6 0 8 5 29 ( I ) *  7 2.4 
0 0 2 0 0 0 0 1 0 1 0 1 5  4 0.4 P. g igmteus  
P. ochrdceus 0 4 0 0 0 0 0 0 0 8 0 0 12 2 1 .0  
Pisaster  sp.  0 2 0 0 0 0 0 0 0 0 0 0 2 1 0.2 
0 0 0 0 0 0 0 0 0 0 0 1 1  1 0 . 1  Sotastcr  dmson i  
S .  c t  lirpsoni 0 0 0 0 1 0 0 0 Obs 0 0 2 3 ( I ) *  3 0.2 
SoLastcr s p .  0 0 5 1 0 0 0 0 0 0 16 0 22 3 1.8 
Hirlricia IcviuscuZa Obs 1 5 0 1 3  0 0 l1 6 4 10 3 53 ( I ) *  9 4.4 
Orthcstcrias  koehZeri 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0.1 
Cucmmia  miniata 0 0 0 0 0 0 0 1 0 0 0 1 2  2 0.2 
Ha Liot is  kmt~tschatkana 2 0 0 0 4 4 0 2 1 0 1 2 16 7 1 .3  
fl. ru5zscens 0 115 2 9 0 0 3 0 2 1  2 0 0 152 6 12.7 
H. ~ a Z l a l c n s i s  0 1 0 1  0 0 0 0 0 2 0 0 4 3 0.3 
Hinnitcs rmiltirugosus 0 0 0 0 .  0 0 0 0 0 0 1 0 1 1 0.1 
Crgptochiton s t e  LLeri 0 9 6 0 0 0 0 0 5 5 0 0 25 4 2.1 
Depths i n  f e e t :  47 22 32 1 5  47 65 40 7 1  37 30 72 72 I 
* = Nurcbcr of s t a t i o n s  where organism observed q u a l i t a t i v e l y ;  s t a t i o n s  n o t  inc luded  i n  c a l c u l a t k g m e a n .  
** = Sration A is loca ted  o u t s i d e  t h e  boundary of t h e  p resen t  C e n t r a l  Area. 
Preq = Number of s t a t i o n s  of occurrence. 
Mean = Number of organisms divided by t o t a l  s t a t i o n s  sampled. 
Obs = Observed but  not  counted. 
TABLE 2. Numbers and Frequency of Occurrence of 5 Spec ies  of Brown Algae and 20 S p e c i e s  of I n v e r t e b r a t e s  - 
C e n t r a l  Area - Mendocino Power P l a n t  S i t e  - December 1971 through December 1972. 
S c i e n t i f i c  Name 
Algae : 
Davidson Cur ren t  Upwelling P e r i o d  Oceanic P e r i o d  
December 1971 - March 1972 May - J u l y  1972 September - October 1972 
Sum Freq. Mean Sun Freq.  Mean Sum Freq. ble an 
4 S t a t i o n s  21  S t a t i o n s  2 S t a t i o n s  
Nereocystis luetkeana 0 0 0 94 6 4.5 174 2 
Laminaria s e t che lZ i i  6 2 1.5 685 ( I ) *  1 2  34.3 64 2 
Ptcrygophora c a l i  f o m i c a  1 1 0.2 93  7 4.4 38 1 
Cys tose i ra  osmur,dacea 1 5  1 3.7 3 3 0 .1  0 0 
Desmar~estia munda 0 0 0 152 (3)* 8 8.4 110 1 
I n v e r t e b r a t e s :  
i Strongy locentrotus franciscanus 
S .  purpwatus 
& c I : o ~ o G I I : ( L  hel ianthoides 
Dz~.niizs t e r ia s  imbricata 
Pisaster  brcvispinus 
P. giganteus 
P. ocili.aceus 
S o l a t e r  dmson i  
S .  stiVpsoizi 
Hetrrlicia ieviuscula 
Orthas t c r ta s  koehter i  
Cucwti~ria mi:?iata 
Eup~.n tac ta  q~cinquesemita 
Sticizopus c a l i f o ~ w i c u s  
Loxorh-jr.chus crispatus 
Haiiot is  kmtschatkana 
H .  r~ufescevs 
H .  wal Lalensis 
Hinzi tcs  mu Lti13ugosus 
Cryptochiton s t e l l e r i  
* - Number of s t a t i o n s  where organism observed q u a l i t a t i v e l y ;  s t a t i o n s  n o t  inc luded  i n  c a l c u l a t i n g  mean. 
TABLE 3. Numbers and Frequency of Occurrence of 5 Spec ie s  of Brown Algae and 20 Spec ie s  of I n v e r t e b r a t e s  - 
North Cont ro l  Area - Mendocino Power P l a n t  S i t e  - December 1971 through December 1972. 1 
S c i e n t i f i c  Name 
Algae : 
Davidson Current  Upwelling Pe r iod  
December 1971 - March 1972 May - J u l y  1972  
Oceanic Pe r iod  
September - October 1972 
- -- 
Sum Freq . Mean Sum Freq.  Mean Sum Freq.  Me a n  
4 S t a t i o n s  20 S t a t i o n s  0 S t a t i o n s  
l ~e reocys t i s  Zuetkeana 0 0 0 9 4 0.5 
Lmiizaria setche Z Z i i  216 2 54.0 449 15 22.5 
Pterygophora c a l i f o m i c a  0 0 0 186 9 9 . 3  
Cys toseira  osmundacea 3 1 0.8  . 3 0  4 1.5 
Desmarcstia munda 0 0 0 556 ( I ) * '  13 30.8 
I n v e r t e b r a t e s :  
StrongyZocentrotus franciscanus 
S. pti~?pl~ratus 
Pycnopodia he Zianthoides 
Den:icrs t m i a s  imbricata 
Pisaster  brevispinus 
P. ~ ~ Q C Z X ~ C U S  
P. ochr~uczus 
So Z c c s  t e r  dmsoni  
S. stirlpsoni 
Henricic ZevizrscuZa 






H .  r u ~ c s c ~ n s  
H.  walZaZensis 
* - Xumber of s t a t i o n s  where organism observed q u a l i t a t i v e l y ;  s t a t i o n s  n o t  i nc luded  i n  c a l c u l a t i n g  nean. 
TABLE 4. Numbers and Frequency of Occurrence by Depth of 5 Spec ie s  of Brown Algae and 20 Spec ie s  of 
I n v e r t e b r a t e s  - C e n t r a l  Area - Mendocino Power P l a n t  S i t e  - December 1971  through December 1972. 
S c i e n t i f i c  Name 
Algae : 
Depth Range 0 - 25' Depth Range 26 - 50' Depth Range 5 1  - 75' 
7 S t a t i o n s  1 2  S t a t i o n s  8 S t a t i o n s  
Sum Freq. Mean Sum Frea.  Mean - Sum Freq . Me a n  
lJelaeocys t i s  luetkeana 195 3 27.9 7 3 5 6 .1  0 0 0 
Laminaria setche Z Z i i  325 ( I )*  7 54.2 427 8 35.6 3 1 0.4 
Pterygophora c a l i f o m i c a  88 5 12.6 4 4 4 3.7 0 0 0 
Cgs toseira  oanun&cea 16 2 2.3 2 2 0.2 ' 0 0 0 
Desrzarestia rnun2a 177 ( I ) *  5 29.5 85 (2)* 4 8.5 0 0 0 
I n v e r t e b r a t e s  : 
. 
Strongy locentrotus frmciscanus 
S. pur2puratz,s 
Pycncpodia he Zianthoides 
ikrmasterias inbricata  
Pisas t e r  brevispinus 
P. giganteus 
P. oc:zracez.ts 
So Zas t cr d a ~ s o n i  
S .  st,trn?sor?.< 
liclrr~lc<a Zeviuscula' 
Ort?;,:s t a l i a s  koehZeri 
Cy i .~ z~~ ,~~r . i a  nlini ta 
Supen tncta quinquesemita 
Scichopus ca l i forn icus  
LoxorJ~y~zchi~s cr ispatus  
EaZto t i s  kcntschatkana 
H .  r~ l fcscens  
H. waZ5aiensis 
E i n ~ ~ i t e s  mZtzrugosus 
Cll~~2toclziton s t e  llerli 
Depths i n  f e e t :  7-15-19-20-22-24-24 27-29-29-30-32-32- 52-54-57-57-59-62-65-65 
35-35-35-42-43-50 
* = Number of  s t a t i o n s  where organism observed q u a l i t a t i v e l y ;  s t a t i o n s  n o t  i n c l u d e d  i n  c a l c u l a t i n g  mean. 
- 
TABLE 5 .  Numbers and Frequency of Occurrence of 5 Species of Brown Algae and 20 Spaciaa oi  
North Control Area - Mendocino Pmer Plant Site - December 1971 through Docamber 
Scientific Nane Depth Range 0 - 25' Depth Range 26 - 50' Depth R a n ~ e  51 - 75' 
9 Stations 11 Stations 4 Stations 
Sum Freq. Mean Sum Freq. Mean Sum Freq. Me an 
Algae : 
Nereocystis luetkeana 
Lamina-ia setche 2 l i i  30 7 7 34.1 356 
Pterygophora c a l i f o m i c a  
Cystoceira osnundacea 
Desnrmes t i a  munda 453 8 50.3 133 
Invertebrates: 
Stroizgy locentrotus franciscanus 421 8 46.8 7 i 5  10 65.0 146 4 
S. pu~puratus 297 6 33.0 8 3 0.7 0 0 
Py cnopodia he l ianthoides 15 6 1.7 6 .  4 0.6 0 0 
Demas ter ias  imbricata 1 1 0.1 9 6 0.8 7 4 
2 1 5 4 0.4 4 3 Pisas t c r  br-cvispinus 0.2 
3 1 1 1 2 2 P. giganteus ., . 0.3 0.1 
P. och~aceus  
So Zas kcr dmsoni  
S. sti.rr:psot~i 1 1 0.1 3 2 0.3 1 1 
h'eizricia ZsuiuscuZa 3 1 7 3.4 71 10 6.5 41 4 
OrCkcs ter-ius koehleri  1 1 .  0.1 5 2 0.4 3 2 
Cuc:maria nliniata . 12  7 1.3 2 1 0.2 7 3 
.Eup~i:+,acta qz~inquesenrita 11 7 4 13.0 90 (1)" 3 9.0 2 5 4 
Stichopus caZifornicus 0 0 0 0 0 0 1 1 
Lo:corizg;ilzchzcs cr*ispatus 1 1 0.1 13 6 1.2 2 2 
HaZioLCs kmtschatkana 1 1 0.1 17 5 1.6 14 3 
H. rufescens 9 8 8 10.9 34 6 3.1 0 0 
H. w c l  ZnZznsis 1 1 0.1 4 3 0.4 0 0 
i i i zni tes  mxltirugosus 2 1 0.2 6 4 0.5 5 2 
Cryptozhiton ste Zleri  60 8 6.7 41 8 3.7 12 1' 
Depths in feet: 
* = Number of stations where organism observed qualitatively; stations not included in calculating mean. 
TABLE 6 .  N U m b c r s  and Frequency of Occurrence by Depth of 5 S p c c i c s  ot  Brown Algae  and 26 Sp.etm og a 
Areas Combined - Mendocino Power P l a n t  S i t e  - December 1971 through Dccczber 1972. 
S c i e n t i f i c  Name Depth Range 0 - 25' Depth Range 26 - 50' Depth Range 5 1  - 75'  T o t a l s  
16 S t a t i o n s  23 S t a t i o n s  12  S t a t i o n s  5 1  S t a t i o n s  
S urn Freq. Mean Sum Freq. Mean Sum Freq. Mean Sum Freq. Mean 
Algae. : 
N e ~ ~ c c c y s t i s  Zue-tkea~a 19 7 5 12 .3  80 7 3.5 0 0 . O  27 7 12 5.4 
Lmknccria setc3ze Z Z i i  332 ( I ) *  14 22.1 783 17  34.0 5 2 0.4 1120 (I)* 33 22.4 
Pterggop7lora caZiJbrnica 272 1 2  17.0 46 6 2.0 0 0 0 318 1 8  6 .2  
Cys t oseira os7;x~dacecr 38 4 2.4 1 3  5 0.6 0 0 0 5 1 9 1 . 0  
D e s ~ a r z s t i a  m n d a  630 ( I )*  1 3  42.0 218 (2)* 8 . 9.5 0 0 0 848 (3)*  2 1  17.7 
Invertebrates : 
. , 
Strc}zgy loczntrotus franciscanus 85 7 1 3  53.6 1529 1 8  66.5 376 12 31.3 2762 43 54.2 
S. p ; ~ i ~ p u r a t ~ s  39 1 8 24.4 15 4 0.6 0 0 0 406 12  8.0 
P~ciicpgdia 7iz Zianthoides 2 2 9 1 .4  21 10 0.9 3 2 0.2 4 5 21  0.9 
Derrc.?z t c r i c s  i ~ j ~ r i c a t a  2 2 0 . 1  25 1 3  1.1 15 9 1 . 3  42 24 0.8 
Pisc..;c;ei. b 1 v v i s p i 7 . i ~ ~  14 5 0.9 16 10 0.7 ' 3 1  9 2.6 6 1 24 1 . 2  
P. c j igun te~~s  4 2 0.3 3 3 0 .1  3 3 0.2 10 8 0 . 2  
P. o c h r ~ c e u s  4 3 0 .3  14 7 0.6 5 3 0.4 23 1 3  :O. 5 
Solastci3 c ~ m s o n i  1 1 0 . 1  6 5 0 .3  2 2 0.2 9 8 '0 .2  
S. s tir:ip ~ i ? i  2 2 0 . 1  6 5 0.3 5 4 0 .4  1 3  11 0.2 
Hex~'.ieic Z C ' J ~ ~ A S C U Z Q  5 9 12 3.7 129 20 5.6 112 12 9 . 3  300 34 5.9 
Ort7:nstcrias kochZeri 1 1 0 . 1  10 7 0.4 9 7 0 .8  20 1 5  0 .4  
Cuc;m:ai~ia minicia 2 4 9 1 .5  26 6 1.1 12 6 1.0 62 21  1.2 
Eupzntazta quii1q2i.escmita 128 8 8.0 1 1 1 ( 1 ) *  8 5.0 2 9 6 2.4 268 ( I ) *  22 5 .4  
S t i e h o p ~ ~ s  c a l i f  zrrzicus 0 0 0 1 1 0 . 1  1 1 0 .1  2 2 0 .1  
Lozo~hi jnc~~us  cr ispatus  2 2 0 . 1  17 9 0.7 4 3 0 .3  2 3 14  0.4 
Ha Z io t i s  kmtschatkana 1 1 0 . 1  33 11 1.4  2 7 9 2.2 6 1 2 1  1 . 2  
H .  rk fesccns  15  3 14  9.6 107 1 3  4.6 0 0 0 260 27 5 .1  
H. QaZZaZznsis 3 3 0.2 6 5 0 .3  0 0 0 9 8 0.2 
Hinnites rnu2tirugosu.s 2 1 0 . 1  7 5 0 .3  5 2 0 .4  1 4  8 0 . 3  
Cryptochiton steZZeri  9 8 14  6 . 1  58  14  2.5 16 4 1 . 3  ' 172  32 3.4 
* = Number of s t a t i o n s  where organism observed q u a l i t a t i v e l y ;  s t a t i o n s  n o t  i nc luded  i n  c a l c u l a t i n g  mean. 
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TABLE 7. Numbers and Frequency of Occurrence of 5 Species of Brown Algae and 
20 Species of Ir~vertebrates - Reconnaissance Dives Within Arena Cove- 
Oceanic Period, October 26 - 28, 1972. 
scientific Name: Station 
1 2 3 4 5 6 8* Sum Freq. Mean ( 
~ereoqstis Zustt,cana 1 5 5  47 2 0 0 0 105 4 15.0 
 ami in aria setche Zlii 5 127 87 1 8 7 0 235 6 33.6 1 
Pterygophora cc li fo-rnica 2 330 37 0 20 12 0 401 5 57.3 1 
a s  toseira osmi?zdacea 0 0 0 0 0 0 0  0 0 0 
Desmares tia munda 1 6 8 0 0 0 0 0  6 9 2 9.9 1 
Invertebrates : 
StrmgyZocentrotus franciscanus 55 183 79 41 236 0 77 671 6 95.9 
S. pwlpuratus 0 0 0 0 0 0 0  0 0 
Qcnopodia he tianthoides 2 0 3 6 0 1 1  13 5 O I 1.9 
Dermasterias ivhricota 0 0 3 0 0 0 0  3 1 0.4 1 
Pisaster brevispinus 6 4 5 3 0 . 8  G 0 5 9 6 8.4 
P. gtlgmteus 0 1 0 0 1 0 0  2 2 0.3 1 
P. ochraceus ' 0 0 0 0 0 0 0  0 0 0 
Sotas ter dcwsuni 0 0 0 2 1 0 0  3 2 0.4 
S. stimpsoni 2 0 1 0 0 1 0  4 3 0.6 
1 Henricia ZcviuscuZa 9 8 3 7 8 7 2  4 4 7 6.3 
Orthasterias koehZeri 0 1 0 0 0 0 0  1 1 0.1 
I Gkcwmia minictcl 0 0 0 0 0 0 0  0 0 0 Eupentacta quinquesemita 0 0 0 0 0 0 0  0 0 0 
1 Stichopus caZi fornicus 0 0 0 0 0 0 0 0 0 0 
Zoxorhynchus crispatus 0 0 0 ' 0  0 0 0 0 0 0 
I HaZiotis kamtschatkana 5 0 0 2 1 0 2  10 4 1.4 
I H. mfescens 2 6 3 7 0 4 5 1  5 5 6 7.9 H. waZZaZensis 0 0 0 0 0 0 0  0 0 0 
1 Hinnites mZtirugosus 0 0 0 3 0 0 0  3 1 0.4 
I Cryptochiton steZZeri 2 2 1 0 0 1 0  6 4 0.9 
I Depth in feet: 44 37 25' 55 45 40 30 
I 









TABLE 8.  Abundance of Subtidal Red Algae in 1/4m2 Quadrats - Central Area 
Mendocino Power Plant Site - Upwelling Period 1972. 
Species 
~otryoglosswn far Zmicmwn 
B. mcprechtiana 
~aZtophy Zlis crenulata 
C. f labellutata 
Constcmtinea sinrp lea: 
Hymenena f Zabe l Zigera 
Hymenena sp.  
OdanthaZia washingtoniensis 
OpuntieZZa cati fornica 
Dry weight (R) Frequency Mean (8) 
95.8 1 13.68 
9.5 1 1.36 
4.5 2 0.64 
0.3 2 0.04 
6.7 1 0.96 
7.8 1 1.11 
0.06 1 0.01 
1.5 2 0.21 




PtiZota s p .  
Rhodymenia pacifica 
Schizymenia paci fica 
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TABLE 9 .  Abundance of S u b t i d a l  Red Algae i n  b2 Quadrats  - North Con t ro l  
Area - Mendocino Power F l a n t  S i t e  - Upwelling Pe r iod  1972. 
Dry Weight (g) Frequency &an (g) 
~ ~ t r y o g Z o s s w n  ruprechtiana 0.6 1 0.06 
~otryogZossum s p .  2.4 2 0.24 
caZZophyZ Zis c~enuZata 0.9 1 0.09 
0.6 1 0.06 
C. f Zabe Z ZuZata 8.5 5 0.85 
3.4 3 0.34 
~onstant inea  simp Zex 42.6 4 4.36 
fiyee ZZa gardneri 1.8 3 0.18 
BaZymenia coccinea 0.2 1 0.02 
Hedophy ZZwn s p  . 0.6 1 0.06 
Herposiphonia r igida 1.7 1 0.17 
Hymenena f Zabe Z Zigera 0.6 1 0.06 
H.  muZtiZoba 0.5 1 0.05 
Iridaea s p .  6.1 1 0.61 
Nienburgia andersoni 3.1 . 1 0.31 
Opuntie ZZa caZi fornica 17.5 3 1.75 
Pikea caZi fomica 0.8 1 0.08 
PoZyneura Za t i s s im  7.2 2 0.72 
Pugetia fragi Zissima 4.6 3 0.46 
Rhodymenia paci fica 15.0 1 1.50 
Sc71izymenia paci fica 3.3 1 0.33 
122.0 12.3- 
TOTAL STATIONS 
TABLE 10. Abundance of S u b t i d a l  Red Algae i n  1/4m2 Qrladrnts by 25 Foot Depth In terva ls  - 
Hendocino Power Plant S i t e  - Upwelling Pe r iod  1972. 
S p e c i e s  
~otry0gz068Wn fmtarianwn 
B. mpxwchtima 
B .  SP. 
CalZophy ZZis cre?zuZuta 
c. f i m  
C. f ZabeZZuZata 
C .  sp. 
C m t m t i n e a  simpZer 
Ryee ta  g d n e r i  
EaZpenia coccinea 




a.  ep. 
Irides Spa 
Nienbwgia ~ndersoniana 
Depth ( i n  f e e t )  
0 - 25 26 - 50 
-
51 - 75 
-
Dry w t .  (g) Freq. Mean ( e )  Dry ~ t .  ( 8 )  F r e q .  Hran (g) Dry wt.  (g) Freq. Mean (R) 
95.8 1 15.97 0 0 0 0 0 0 
0.6 1 0.10 9.5 1 0.95 0 0 0 
0.4 1 0.07 2.0 1 0.20 0 0 0 
3.5 1 0.58 1.9 2 0.19 0 0 0 
0 0 0 0.6 1 0.06 0 0 0 
0 0 0 8.5 6 0.85 0.3 1 0.3 
2.2 2 0.37 1.2 1 0.12 0 0 0 
38.0 3 6.33 11.3 2 1.13 0 0 0 
0 0 0 1.6 2 0.16 0.2 1 0.2 
0 0 0 0.2 1 0.02 0 0 0 
0.6 1 0.10 0 0 0 0 0 0 
0 0 0 1.7 1 0.17 0 0 0 
0 0 0 1.7 I 0.17 0 0 0 
0 0 0 0.5 1 0.05 0 0 0 
PoZyneura Zatissima 0 0 0 9.7 4 0.97 0.6 1 0.6 
Pterosiphonia dencbuidea Trace 1 Trace 0 0 0 0 0 0 
Pti to ta  sp. 6.3 1 1.05 0 0 0 0 0 0 
h g e t i a  fragi Zissiim 0 0 0 2.9 2 0.29 1.7 1 1.7 
Rhdpen ia  padf i ca  4.8 1 0.80 15.0 1 1.50 0 0 0 
Schiaymenia pacifica 6.7 2 1.12 5.1 ' 2 0.51 0 0 0 
S t e n o g r m  californica 0 0 0 0.3 1 0.03 0 0 0 
U n i d e n t i f i e d  2.0 1 0.33 0.1 2 0.01 0 0 0 
- - - - - - 
TOTALS 178.4 29.73 102.8 11.25 2.8 2.80 
NUMBER OF STATIONS 
TABLE 11. Abundance of lntertidol Invertebrates, k m2 Quadrats by Oceenogrnphic Pcriods -' 
Central Area - Mcndocino Pover Plant Site - November 1971 through December 1972. 
Ocearlic Dnvidson Upwelling Tot ale 
SPECIES Sum Frrq. Mean Sum Freq. Mean Sum Freq. Xesn Sum Freq. Mean 
A. xan thogmnnica 2 2 0.06 10 4 0.23 2 2 0.04 14 8 0.11 
& I 2  hnophyZ l i a  eZegms 7 3 0.22 1 1 0.02 5 2 0.10 13 6 0.10 
Epiactis protifern 10 3 0.32 82 13 1.91 80 13 1.54 172 29 1.36 
Tealia sp. 0 0 0.00 20 2 0.46 0 0 0.00 20 2 0.16 
ARTHROPODA 
Batanus cariosus 11 4 0.35 0 0 0.00 0 0 0.00 11 4 0.09 
&ncer orsgonensis 
Cancer 6p. 
Rap togas t e r  cavicauda 
Lozorhynchus crispat us 
Mimulus fotiatus 






Cryptochita s t e t t e r i  
Rcsinus sp. 
Baliotis cmcherodii 





TeguZu brun nea 




Lepta8 terias sp . 
Pisaster ochmceous 
&cnopodia helimthoides 
TOTAL AEIIUALS 1179 38.0 1309 30.4 1881 36.2 4369 34.7 
TOTAL. S P E C I E S  ,!?. 30 2 2 34 
TOTAL 114 m Quadrat6 31 4 3 52 
Adult counts only, juveniles werr uuiq~litoua. 
Frcoucucv iricludus c t i i t l o ~ i a  b h c r t  i u v r i t i l r a  unlv w v r r  o l , s r r v r d .  
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UI"E 12. Abundance of I n t e r t i d a l  I n v e r t c b m t e s ,  k m2 Quadrats by Oceanographic Per iods  - 
North Control  Area - Mcndocino Power P l an t  S i t e  - November 1971 through December 1972. 
Oceanic Davld~on &wel l ing  To t a l s  
Sum Freq. Mean Sum Freq. hiean Sum Freq. Mean Sum Freq. Mean 
C ~ ~ ~ ~ ~ T E R A T A  
~ ~ t h o p  Zeura ezegan tissirrii 197 10  7.04 136 9 5.67 71 6 1.97 404 25 4.59 
A. xan thogrmica  7 4 0.25 1 1 0.04 12 6 0.33 20 11 0.23 
Epiactis proti fern 1 3  2 0.46 71 9 2.96 61  12  1.69 145 23 1.65 
~ e a t i a  s p .  0 0 0.00 3 1 0.04 0 0 0.00 3 1 0.03 
m R O P O D A  
Bai!unus curiosus 
Cancer s p .  
tomrhynchus crispatus 
po Z Zicipes po Zymerus 
P u g e t t k  producta ' 
~ L L U S C A  
Acmaea spp* 
cu 2 Ziostoma spp . 
My ti Zus ca Zifornianus 
Rostanga puZchra 
TeguZa brunnea 
Thais s p .  
Tonice Z Za Zineata 
ECHINODERMATA 
Henricia ZeviuscuLa 0 0 0.00 1 1 0.04 0 0 0.00 1 1 0.01 
Zep$as ter ias  s p  . 20 8 0.71 1 0  4 0.42 9 7 0.25 39 19 0.44 
Pisaster ochmceous 0 0 0.00 1 1 0.04 1 1 0.03 2 2 0.02 
I Pycnopodia hezianthoides 0 0 0.00 0 0 0.00 1 1 0.03 1 1 0.01 StmngyZocentrotus purpuratus 307 22  10.96 477 19 19.88 661 34 18.36 1445 75 16.42 
I TOTAL 114 m Quadrats . . ,. 2 8 24 36 8 8 
1 * Adult counts only,  juveni les  were ubiqui tous .  
. . 
- - L  2 
TABLE 13. Abundance of Xn te r t l dn l  I n ~ r r t c b r s t ~ ~ ,  from $ m7 Quadrats  by Stratified Zone - C e n t r a l  Area - 
Hendocino Pover P l a n t  S i ~ e  - November 1971 through Deccmbrr 1972. 
- 
Spec ie s  Zone 'A' Zone 'B '  Zone 'C '  
Sum P r e c c n t  Mcan Sum Pe rcen t  ncan Sum P e r c e n t  Mcan 
COELENTERATA 
Anthopkura elegcnitiss in;a 
, A. mthogrm:rica 





Cancer sp .  




h g e t t i a  producta 
UOLLUSCA 
Aunaea spp.  26 100  3.71 124 56 1.82 98 47 
Archidoris montereyensis 1 2 
CaZliostcsno spp. 24 15 0.35 4 5 
Crnvtochiton s t e Z t r i  7 1Q 0.10 3 6 
Bennissenda crassicomie 
Xatharina tmica ta  












HEAN TOTAL NUMBER Ah'IPKLS 49.29 34.03 
TOTAL NlRIRER QUADRATS 7 68 51 
*Percent  Freq. - Percent  of t o t a l  q u a d r a t s  an ima l  o c c u r r e d ,  rounded t o  n e a r e s t  wholc nunber. 
t - T e n t a t i v e  i d e n t $ f . ~ c a t i o n .  
TABLE 14. AbunZance of I n t e r t i d a l  I n v e r t e b r a t e s ,  frora m2 Quadrats  by S t r a t i f i e d  Zone - North 
C o ~ ~ t r o l  Area - Me~rdocino Power P l a n t  S i t e  - November 1971 through December 1972. 
S p e c i e s  Zone 'A' Zone 'B'  Zone 'C'  
Sum Percen t  Mean Sum Percen t  Mean Sum P e r c e n t  Nean 
Freq . * Freq. Freq. 
A. m t h o g r d c a  
EpCactis proli fera 
TeaZia s p .  
Cancer s p .  
Loxorhynchus crispatus 




CaZZiostoma spp.  
Cryptochiton s te tZeri  
~ a t h a r i n h  tunicata 
MopaZia spp.  
MytiZus caZi fornianus 







Leptasterias spp.  
Pisaster ochraceacs 
Pycnopodia he Zianthc6des 
StrmgyZocentrotus purpuratus 
MEAN TOTAL ANIEIALS 51.76 44.99 39.55 
TOTAL NUFBER QUADMTS 2 1 27 40 
* Percen t  Freq. = Percent  of q u a d r a t s  animal occur red ,  rounded t o  n e a r e s t  whole number 
t = Inc ludes  unknown n u r h e r s  of NuttrlZlil;a caZifornSca which were 
1 m i s i d e n t i f i e d  a s  MopaZia spp .  i n  t h e  beg inn ing .  
TABLE 15. Average Dry Weight and P e r c e n t  Frequency of Occurrence of A lga l  Spec ies  
Found i n  Zone A - Mendocino Power P l a n t  S i t e  - November 1971  through 
December 1972. 
S p e c i e s  
i 
C e n t r a l  Area North Con t ro l  Area 
Mean d r y  w t .  P e r c e n t  Mean d ry  w t .  
. Percen t  
(g) Freq. (8)-  Freq . 
Reds : 
Oigartina c r i s  ta ta  0.2 38 
t Ha Zosaccion g Zmdi forme <O.l 17 1 . 8  62 
Hymenena mu Z t i  Zoba 
i 





Porphyra sp .  
Rhodog Zosswn a f f ine  
Greens : 
CZadophora hernisphae-..ica 
UZva sp.  
Browns : 





NUMBER OF STATIONS: 
. . ,. 
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TABLE 16. Average Dry Ucight end Percen t  Frequency of Occurrence of Alga l  Spec ies  
Found i n  Zone B - Hrndoclno Pover P l a n t  S i t e  - October 1971 through 
December 1972. 
C e n t r a l  Area ~ b r t h  Control  Area 
Species  neon dry wt. Percent  Mean dry v t .  Percen t  (8) Freq. (P) Freq. 
Reds: 
~otryogZossum farZa~imwn <0.1 2 
Constantinea eimplez 0.2 8 
Cryptopl-eura tobu Lifenun 4.1 39 7.0 49 
Di Zsoa oatiformica e0.1 4 
EndocZadia niuricata 6.7 12 3.2 1 5  
Pmtasia mollis 4.1 2 
GostrocZoniwn CouZteri 2.5 1 2  
Gelidiwn Cmtter i  0.3 4 
Oigartina Agardhii 4.1 2 
G. catiformica 0.2 1 2  
C. canaZicuZata 1.4 1 2  
' C. cristata 0.3 11 
G. papiZZata 0.3 1 4  
Cloiosiphonicl c a l i f o n i c a  0.3 5 
Halosaccia glandiforme 2.5 27 
Bymenena flabetligera 0.3 5 
8. muZtiZoba , 0.8 1 4  
I r h k e a  flaccidrrm 2.8 5 5  0.8 
I. heterocczrpum 0.7 7 
I. sptendens 3.5 1 6  0.1 
I. sp. <O.l 
Lmrencia spectabi Zis <O.l 7 
Microc Zadia borealis 1.7 39 1.8 
b M. Cactteri e0.1 2 
"i Oahthatia ftoccosa 20.4 57 46.5 i PZ~cantiwn vio'lucem 0.1 9 e0.1 
Potysiphaia Z e q i  0.4 i 
Potys iphak  sp.  0 . 1  
Prionitis Zinearis 0.1 
Ilhodometa Lariz 8.6 









TABLE 17. Average Dry Weight and Percent Frequency o f  Occurrence o f  A lgo l  Spec ie s  
Found i n  Zonc C - Mendocino Power Plant  S i t e  - October 1971 through 
December 1972. 
Central Area North Control Area 
Species  Mean dry wt. Percent Uean dry wt. Percent  
(8) Freq. ( 8 )  Frcq. 
Reds : 
Gclstroctoniwn Couttori <0.1 3 0 . 1  5 
Oigart im catifornica 0 . 4  6 
8. sp .  0.2 9 
I. sp .  0.7 9 
Luurencia spectabi Zis 0 . 7  37 
' r  
&croclodia borealis  1.5 29 
Odcmthalia floccosa 4 .5  3 1  
Opmtie l ta  catifornica 
PoZysiphoniu catifornica 8.1 9 
P. pacifica 8 . 1  3 
P. sp .  0.7 1 4  
Pterochadria Woodii 
Pteros iphaia  dendrddea 




Codim f m g i t e  
Sponganorpha coati ta  
UZva Zobata 




. . * 
NUMBER OF STATIONS 
TABLE 18. Abundance of I n t e r t i d a l  Brown Algae, k m2 Q w d r a t s ,  by Oceanographic Period - 
Mendocino Power P l a n t  S i t e  - November 1971 through December 1972. 
C e n t r a l  Area 
Oceanic P e r i o d  Davidson Pe r iod  Upwelling P e r i o d  
Sum Freq. Mean , Sum Freq. Mean Sum Freq. Mean 
Laminaria setche l l i  - - - 8 2 0.19 1 1 0.02 
Costaria costata 3 1 0.10 - - - 3 2 7 0.62 
Dictyoneurum califormicum 4 1 0.13 1 4  . 1 0.33 1 4 1  3 2.71 
AZaria marginata 2 3 7 0.74 2 2 0.05 15  2 12 2.92 
PosteZsia palmaeformis 
TOTAL QUADRATS 
North Con t ro l  Area 
Desmarestia herbaceae. - - - - - - 1 1 0.03 
Ecty~oneurm caZi fornicwn - - - 30 1 1.25 19  2 0.53 
Costaria costata - - - 1 1 0.04 7 5 0.19 
Lmninaria setche Z Z i  - - - 1 1 0.04 1 2  2 0.33 
AZaria marginata 3 1 0.11 2 2 0.08 . 23 6 ,  0.64 
Poste Zsia paZmaefods- 7 2 6 2.57 5 2 0.20 277 5 7.69 
Fucus distichus - - - 1 1 0.04 - - - 
TOTAL QUADFUTS 2 8 2 4 3 6 

. . 
TABLE 20. Mean Percent  Cover of Coral l ine  Algae, )G rn2 Quadrats by Oceanographic Per iod and 
I n t e r t i d a l  Zone - Mendocino Power P l an t  S i t e  - November 1971 through December 1972. 
Cen t ra l  Area 
Oceanic Per iod Davidson Period Upwelling Period 
Art icula ted co ra l l i ne s  Zone - A B C A B C A B C 
Mean percent cover 56 9 - - 16 2 52 16 1 3  
Frequency 4 8 - - 20 1 3 16 14  
Tota l  number quadrats  4 27 0 0 33 10 3 23 26 
Percent occurrence 100 29.5 - - 60.5 10  100 69.5 53.8 
North Control  Area 
1 0  5 0 20 - 5 17 19 1 5  
2 8 0 8 - 7 3 8 10  
2 18  8 8 0 16 8 12 16 
100 44.4 0 100 - 43.7 37.5 66.7 62.5 
Mean percent cover 
Frequency 
~ o t a l  number quadrats 
Percent occurrence 
TABLE 21. Fishes  Col lec ted  a t  20 I n t e r t i d a l  S t a t i o n s  - Mendocino Power P l a n t  S i t e  - 
November 1971 through December 1972. 
Species  
Range Index 
S i z e  range c o l l e c t i o n  of 
Sum (m SL) Freq. s i z e  * Abundancet Rank** 
Anop Zarchus purpurescens 95 
Apodichthys f Zavidus 60 
Artedius harringtoni 4 
Artedius la teral is  4 7 
Asce Zichthys rhodorus 2 8 
Cebidickthys violaceus 3 
Clinocottus acuticeps 2 
CZinocottus anaZis 2 6 
CZinocottus erhrywn 7 
Clinocottus g Zobiceps 59 
Clinocottus recaZvus 13 
C. gtobiceps-recaZvus con~plex 93 
W i o t o c a  la teral is  6 
Gnophrys bison 1 
Gibbonsia metzi 4 
Gibbonsia montereyensis 8 
Cobiesox maeandricus 36 
Beri Zepidotus spinosus 25 
Hexagrmos d e c a g r m s  54 
Hemgramnos superci Ziosus 8 
Liparis f Zorae 62 
L i p d s  fucensis 1 
Liparis r u t t e r i  9 
OZigocottus maculosus 4 86 
OZigocottus rimensis 5 
OZigocottus rube 2 l i o  5 
Otigocot tus  snyderi 4 95 
Phytichthys chirus 2 
Scorpaenichthys marmoratus 47 
Scytatina cerduZe 2 
Sebas t e s  me lanops 53 
Sebastes mystinus 30 
Sebastes ras t r e  Z l iger  1 
Sebastes spp .' 2 
Xererpes f u c o m  55 
Xiphister atropurpureus 551 
Xiphister mcosus 437 
Xiphister spp. 34 
Cot t idae  4 1  
S t i chae idac  5 
* Range is t h e  number of i n d i v i d u a l s  from t h e  s m a l l e s t  and 
c o l l e c t i o n s .  Zero is n o t  considered f o r  t h i s  s t a t i s t i c .  
'f Index of Abundance. = Sum X Frequency. 
** Rank is based upon t h e  Index .of Abundance. 
l a r g e s t  
TABLE 22. Tieher  Col lec ted  a t  3 S u b t i d a l  S t a t i o n e  - Madocino P w e r  P l a n t  S i t e  - 1972 
S i r e  range 
Speciee Sua Frequency wn SL Index* 
AGONIDAE - a 1 1 26.5 1 
AGONIDAI! - 6 1 1 38.1 1 
Amnodyter h e z u p t e m  6 1 89.8 - 99.4 6 
AnopLarchus purpurescenn M 2 21.4 - 90.1 60 
Artedius coratZinus 3 2 23.3 - 59.4 6 
Artediw wraZZinue-lateratin complex 3 1 17.8 - 19.6 3 
A r b d i w  f e n e e t ~ l i s  25 3 18.7 - 51.9 75 
Artediw h a d n g t a i  212 3 13.1 - 63.8 636 
h t e d i u s  h t e m l w  1 1 26.1 1 
Ascelichthys rho&ma 13 2 20.2 - 78.2 26 
Bothragonus m i i  13 2 20.8 - 49.9 26 
h i m t o p h i e  nugator 65 3 28.9 - 97.1 195 
Citharickthye stigmsleua 10 1 36.3 - 99.6 10 
z ipar is  spp. 
Bautichthye oculofasciatus 
Otophidim t a y b r i  
. . 
acytebius piCtUB 
Pallaaim barbota d2 
Photis achuttzi 
Phytichthys chirus 




Sebasteo nrya tinus 
Sebas tee pinniger 
Synchinu, gi Z Li 
Index* = Sum x frequency 
AGONIDAE a d 8, COTTIDAE y - These f i s h e s  may represen t  e i t h e r  spec ies  nev t o  
sc ience  o r  spec ies  nev t o  the C a l i f o r n i a  ichthyo- 
fauna and a r e  cur ren t ly  being analyzed. 
Dates and Depths of Col lec t ions :  
Xarch 17 40 - 50 'feBt 
August 1 5  30 - 40 f e e t  
August 1 7  40 - 50 f e c t  
TABLE 23. Diver Observed Fishes - Mendocino Power Plant S i t e  - September 1971 through December 1972. 
Species 
Central Area North Control Area' 
Periode: Presurvey Davidson Upwelling Oceanic Davidson Upwelling Oceanic 
Anarrhichthys ocettatw, 
Artedius coratlinue 
Artedius fenes t r a t i s  
Artadius spp. 
Ascelichthys rhodorm ('I) 
Aulorhynchus f lavidus a 
Chiro lophis nugator 
Citizarichthys s p .  
Clupea harengus pa t lae i i  
Cor5phopterus nichots i i  
COTTIDAE 
Dana lichthys vacca 
E r n I O T O C I D A E  
Embiotoca la terat is  
Enophrys bison 
Cibbonsia sp .  
Cobiesox masandricus 
G O H I I D A E  
Hexagranunos de cagranorms 
Hexa,-rmmos superciliosue 
HE)[IlGrAMMIDAE 
Hyperprosopon m a t e  
Hyperprosopon argentem 
Jordunia zonope ., . 
Lipuris f lorae 
Lipuris s p .  
Ophiodon elongatus 
0mjlebiu.s pictus 
Rhacochi lus toxotee 




Sebastes f lacidus-serrmroide8 
complex, j uveniles 
Sebastcs nutiger 





Sebastes ras t re  2 ligel* 
S T I C H A E I D A E  ( 7 )  called "Blenny" 
Synchirus g i l l i  
Dates: Presurvey - September 1971 
Davidson - January - March 1972 
Upwelling - May-August 1972 
Oceanic - September-November 1972 
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Number and Catch-Per-Unit-of-Effort of Red Abalone 
Taken by Shorepickers and Skindivers - 
Cent ra l  Area - Nendocino Power P lan t  S i t e  - 1972. 
Shorepickers 
March Apr i l  May Sune J u l y  Aug. Sept .  Oct. Nov. Dec. Tota l s  
Number of 
Red Abalone 79 48 1263 141 183 0 0 0 81  90 1885 
I Number of Fishermen 28 1 3  295 34 43 0 0 6 29 51  499 
Hours 60.9 32.1 597.3 57.5 41.0 0 0 6.0 62.5 119.0 9763 












pe r  hour 
3.1 3.7 4.3 4.1 4.3 -- -- 0.0 2.8 1 .8  3.8 
1.3 1.5 2.1 2.4 4.5 - - 0.0 1.3 0.8 1.9 
, Skindivers 
TABLE 25. Number and Catch-Per-Unit-of-Effort of Red Abalone 
Taken by Shorepickers and Skindivers  - South 
Control Area - Mendocino Power P lan t  S i t e  - 1972. 
Shorepickers 
March Apr i l  May June July Aug. Sept.  Oct. Nov. Dec. Tota l s  
Number of 
Red Abalone 419 255 4207 269 283 0 0 0 0 10  5443 
Number of 
Fishermen 108 51 954 61  70 0 0 0 0 2 1246 
Hours 201.9 106.3 2114.4 109.3 134.5 0 0 0 0 3.0 2669.4 
Abalone 
per  Day 3.0 5.0 4.4 4.4 4.0 - - - - 5 .o 4.4 
Abalone 
per  Hour 1.6 2.4 2.0 2.5 2.1 - -- -- -- 3,3 2.0 
Skindivers 
Number of 
Red Abalone 378 75 750 30 30 0 0 0 0 0 1233 
Number of 
Fishermen 88 1 5  164 6 6 0 0 0 0 0 279 
Hours 165.8 17.5 362.3 7.0 11.8 0 0 0 0 0 564.4 
Abalone 
4.3 5.0 4.6 5.0 5.0 -- ' per  Day -- - -- - 4.4 
Abalone 
per  Hour 2.3 4.3 2.1 4.3 2.5 - -- -- - -- 2.2 
TABLE 26. Species Composition, and Catch-Per-Unit-of-Effort of F ish  Landed by Skiff Fishermen - Mendocino Power P l a n t  S i t e  - May-Septebmer 1972. 
Species : %Y June J u l y  August September May-September To t a l e  
Number Percent Number Percent  Number Percent  Number Percent  Number Percent  Number Percent  
Sampled Conp. C/H Sampled Comp. C/H Sampled Comp. C/H Sampled Comp. C/H Sampled Comp. C/H Sampled Comp. C/H c ~ D  
Rockfish: 
Black 25 15.9 0.40 30 24.6 0.22 36 32.7 0.32 62 29.7 0.75 50 18.2 0.43 203 23.2 0.40 1.56 
Black b Yellow 0 0.0 0.00 1 0.8 0.01 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00 1 0.1 T 0.01 
Blue 5 3.2 0.08 11 9.0 0.08 0 0.0 0.00 5 2.4 0.06 2 0.7 0.02 23 2.6 0.04 0.18 
Brown 7 4.4 0.11 4 3.3 0.03 3 2.7 0.03 2 1.0 0.02 1 0.4 0.01 17  1.9 0.03 0.13 
Canary 4 2.5 0.06 4 3.3 0.03 4 3.6 0.04 1 5  7.2 0.18 6 2.2 0.05 33 3.8 0.06 0.25 
China 2 1.3 0.03 6 4.9 0.04 1 0.9 0 .01  9. 4.3 0.11 3 1.1 0.02 21 2.4 0.04 0.16 
Copper 24 15.3 0.38 26 21.3 0.19 33 30.0 0.30 36 17.2 0.44 39 14.2 0.33 158 18.1 0.31 1 -22  
Grass 0 0.0 0.00 1 0.8 0.01 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00 L 0.1 T 0.01 
G i v e  0 0.0 0.00 0 0.0 0.00 2 1 . 8  0.02 0 0.0 0.00 0 0.0 0.00 2 0 .1  T 0.02 
Qui l lback  0 0.0 0.00 0 0.0 0.00 2 1.8 0.02 1 0.5 0.01 4 1.4 0.03 7 0.8 0.01 0.05 
Turkey-red 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00 5 1.8 0.04 5 0.6 0.01 0.04 
Vermilion 5 3.2 0.08 2 1.6 0.01 3 2.7 0.03 1 3  6.2 0.16 22 8.0 0.19 45 5.2 0.09 0.35 
Yellowtai l  2 1.3 0.03 0 0.0 0.00 1 0.9 0.01 0 0.0 0.00 0 0.0 0.00 3 0.3 0.01 0.02 
Unid. Rockfish 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00 1 3  6.2 0.16 0 0.0 0.00 1 3  1.5 0.02 0.10 
F l a t f i sh :  
Pe t r a l e  s o l e  0 0.0 0.00 1 0.8 . 0.01 0 0.0 0.00 1 0.5 0.61 6 2.2 0.05 8 0.9 0.02 0.06 







Sample S ize  
Sk i f f s  
Poles 
Hours 
Tota l  Ef for t  
Sk i f f s  
TABLE 27. Speclee Composition, and Catch-Per-Unit-of-Effort of  F i s h  Landed by P a r t y  Boat Fishermen - Mendocino Power P l a n t  S i t e  - 
June - September 1972. 
June J u l y  August Sep t e z b e r  June-September T o t a l s  
Species : Number Percent  Number Percen t  Number Percen t  Number Percen t  Number Percen t  











F l a t f i s h :  
P e t r a l e  s o l e  




Kelp green l ing  
S i l v e r  salmon 
TOTAL 
Sample S i z e  
Poles 14 
Hours 79.0 
C/H - Catch per  hour 
C / D  - Catch per  day 
TABLE 28. Total Catch by Numbers, Species Composition, Catch-per-Unit-of-Effort 
of Fish Landed by Skiff Fishermen - Mendocino Power Plant Site - 
July - October, 1959" 
Species 
Rockf ish : 
Number Percent Total 
Sampled Comp. - c/H+ - C/Dt - Catch 
Black 




























Skif f s 
Poles 
* Data from Miller and Gotshall, 1961. 
TABLE 29. Comparison of Size Range and Mean Total Lengths of Some Fishes 
Caught by Skiff and Party Boat Fishermen - Mendocino Parer Plant 
Site - July-October 1959, May-September 1972. 
1959 1972 
Species .  umber Size Range Mean Length Number Size Range Mean Length 
Measured (m tl) (mm tl) Measured (mm tl) (mm tl) 
Rockfish 
Black 110 266 - 545 441.0 119 297 - 529 473.1 
Blue 135 211 - 430 336.3 18 291 - 403 348.1 
Brown 5 366 - 500 439.0 13 355 - 514 422.0 
Canary 28 221 - 620 447.5 15 273 - 609 394.5 
China 44 306 - 420 370.3 13 336 - 477 402.2 
Vermilion. 71. 426 - 620 544.7 13 486 - 606 539.9 
Miscellaneous 
Lingcod 82 456 -1080 753.7 9 3 462 - 946 . 653.9 
Cabezon - 35 411 - 670 513.1 26 378 - 618 479.5 
Kelp greenling 35 316 - 400 364.6 9 238 - 410 366.7 
TABLE 30. Frequency of Occurrence, Number and Volume of 18 Food Items in 
Copper Rockfish Stomachs - Mendocino Power Plant Site - 1972. 
Food Item Number of Stomachs Number Volume 
Containing Item of Items (ml) 
CaZZiostmil sp. 
















Hemi Zepidotus spinosus 
Sebastes s p .  
MISCELLANEOUS 5 
TOTAL NUMBER OF STOMACHS EXAMINED 35 
NUMBER EMPTY 6 
+ Some of these may be bait. 
* Several stomachs contained only otiliths or other bones, 
resulting in a lower total volume than would be expected. 
NC Not countable. 
TABLE 31. Frequency of Occurrence,Number and Volume of Eight Food Items i n  
Black Rockfish Stomachs - Mendocino Power Plant S i t e  - 1972. 
Number of Stomachs Number Volume 
Food Item Containing Item of Items (ml) 
ANNELIDA 







Sebastes s p .  
MISCELLANEOUS 
TOTAL NUMBER OF STOMACHS EXAMINED 
NUMBER EMPTY 
* = megalops 
NC = Not countable 
TABLE 32. Frequency of Occurrence, Number and Volume of  20 Food Items i n  
Cabezon Stomachs - Mendocino Power P l a n t  S i t e  - 1972. 
Food Item Number of Stomachs Number Volume 
Containing Item of I tems (ml> 
COELENTERATA 
Abietinaria sp. 
Sertulare lZa s p  . 
MOLLUSCA 
CaZZiostorna costatwn 
Eulamel l ibranchia ,  Unid. 
&sinus luteopictus 
Haliotis sp.  




Cancer s p .  
Crab, unid. 
Chthamalus sp.  
Crustacea,  unid. 
Pagurus s p . 
Scyra armt i frms 
ECTOPROCTA 
Uniden t i f i ed  3 
CHORDATA 
F i s h ,  u n i d e n t i f i e d  
S t i c h a e i d ,  unid. 
MISCELLANEOUS 1 
TOTAL NUMBER OF STOMACHS EXAMINED 7 
NUMBER EMPTY 0 
* Host remains cons i s t ed  of beaks. 
NC Not countable.  
TABLE 33. Frequency of Occurrence, Number and Volume of S i x  Food Items i n  
Grass Rockfish Stomchs - Mendocino Power Plant S i t e  - 1972. 
Number of Stomachs Number Volume 





F i s h ,  unid. 
Sebastes s p .  
TOTAL NUMBER STOMACHS EXAMINED 
NUMBER EMPTY . .  
* probably b a i t  
N1R.lBER OF INDIVIDUALS 
FIGURE 2. Length frequencies of red abalone co l lec ted  by sportf ishemen - 
Mendocino Power Plant S i t e  - March through December 1972. 
0 = Arena Cove 
A = Bigelow and Soldani 
Ranches: next access 
points south of 
Arena Cove 
FIGURE 3. Length frequencies of red abalone - collected by sportfishermen - 
Mendocino Power Plant Site - Davidson Current Period; 
December 1971 - March 1972. 
LENGTH IPi MM. (5 mm groups) 
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.-.. 
FIGURE 4. Length frequencies of red abalone - collected by 
sportfishermen - Mendocino Power Plact Site - 
Upwelling Period; May - July 1972. 
LENGTH IN MM. (5 groups) 
LENGTH IN m. (5 n?m groups) 
APPENDIX A- l  c.. 
SCT PERSONNEL: 
Daniel W. Gotshal l ,  Senior Marine B i o l o g i s t  - P r o j e c t  Leader 
Robert N. Lea, Associate Marine B i o l o g i s t  - Ass i s tan t  P ro jec t  
Leader. 
Laurence L. Laurent, Assistant Marine B i o l o g i s t  
Therese L. Hoban, Junior  Aquatic B i o l o g i s t  
Margaret M. Iiughes, Stenographer II 
Jay B a d e r ,  Seasonal Aid (Ja~uary 1972 - October 1972). 
Gary Farrens,  Seasonal Aid (October 1972 t o  present) .  
Nancy Loomis, Seasonal Aid ( A p r i l  1972 - J u l y  1972).  
Charles P l a t t ,  Seasonal Aid  (October 1972 t o  present) .  
)r 
I Cathy Shor t ,  Sezsonal Aid (October 1971 t o  Jme 1972). 4 
! Arthur S p a l e t t a ,  Seasonal Aid (September 1971 - December 1971). 
a .  
Don Lollock,  Senior Marhe B i o l c g i s t  - Environmental S e r v i c e s  Branch. 
Robert Lavenberg, Curator of Fishes - Los Angcles County Museum of 
Natural History .  
Camm Swif t ,  Associate Curator of Fishes  - Los Angeles County Museum 
of Natural History.  
APPENDIX A-2 
MAN-DAYS SPENT AT bENDOCINO POIER FLANT SITE 
J u l y  1 - Dec. 31, 1971 Jan. 1 - Dec. 31, 1972 Totals 
~ o t a l  man-days: 259 1477 1735 
~ o t a l  man-days at s i t e :  39 408 447 
Boat Time (hours) : 
Boat-days l o s t  t o  weather: 
Tots? S u b t i d a l  S ta t ions  
sampled: 
TG tzl I n t e r t i d a l  S t a t i ons  
sampled: 
Travel t i m e  man-days : 
202 Labaratory time man-days: 9 23 1125 
. . 








ARENA COVE 38'55' 
- - - - - - -  
Southern Abalone 
- - - - -  
Sportfishery Area 
r 4 
0 feet 5000 
I 123042'30° i 
APPENDIX D 
MAN DAYS SPENT AT MENDOCINO POWER PLANT SITE 
October 1 - December 31, 1972 
S u b t i d a l  and I n t e r t i d a l  Surveys: October 1 0  - 1 5  
P a r t i c i p a n t s :  Lea, Far rens  
S u b t i d a l  Surveys: 
P a r t i c i p a n t s :  
October 25 - 29 
Go t sha l l ,  Lea, F a r r e n s  
I n t e r t i d a l  Surveys: 
P a r t i c i p a n t s :  
November 16  - 20 
Go t sha l l ,  Fa r r ens  
. . 
S u b t i d a l  and I n t e r t i d a l  Surveys: 
P a r t i c i p a n t s :  
S u b t i d a l  and I n t e r t i d a l  Surveys: 
P a r t i c i p a n t s :  
December 1 - 5  
Lea, Hoban 
December 1 6  - 20 
Go t sha l l ,  Hoban, Fa r r ens  
APPENDIX E 
I 
I n v e r t e b r a t e s  Co l l ec ted  and I d e n t i f i e d  from S u b t i d a l  
and I n t e r t i d a l  C o l l e c t i o n s  - Mendocino Power P l a n t  S i t e  - 
J u l y  1, 1971 - December 31, 1972 
S c i e n t i f i c  Name 
PHYLUM: PORIFERA 
BalicZona sp.  
Common Nane S u b t i d a l  I n t e r t i d a l  
X I f i n g e r  sponge I 
Leucosotenia sp.  whi t e  sponge X 1 
I 
Rhabdodermetta nut t ingi  Urban, 1902 sponge X I 
I 
Tethya c u r m t i a  ( P a l l a s )  caZiforniana p u f f b a l l  sponge X 
de  Laub., 1932 
PHYLUM: COELENTERATA 
A b i e t e n d a  sp.  . hydroid X 
Ag Zaophenia sp. hydroid  X 
AZZopora porphyra ( F i s h e r ,  1931) s t aghorn  c o r a l  X 
Anthop Zeura eZegantissima (Brandt , 1835) aggregate  anemone 
AnthopZewla zaxthogramnica (Brandt,  1835) s o l i t a r y  anemone X 
Batanophy ZZia e Zegms Verill, 1864 . s o l i t a r y  c o r a l  X 
Corymorpha sp. hydroid  X 
~orynac t i$  caZifornica Calgren,  1936 anemone X 
Epiactis proWfera V e r i l l ,  1869 ' anemone X 
HaZicZystis s t e  jnegeri scyphozoan X 
Metridiwn senile (Linnaeus , 1767) whi te  anemone X 
TeaZia crassicornus (Muller , 1776) anemone X 
TeaZia Zofotensis (Danielssen,  1890) s t r awber ry  anemone X 
PHYLUM : BRYOZOAN 
BuguZa sp.  bryozoan 
PHYLUX: ANNELIDA 
Xopatra ornata Moore, 1911 polychaete  
Ralosydna brevisetosa Kinberg, 1855 s c a l e  worm 
s c i e n t i f i c  Name Common Name Subt ida l  I n t e r t i d a l  
PHYLUM : MOLLUSCA 
Amaea mitra Eschscholtz,  1833 whi te  cap limpet X 
Acmaea peZta Eschscholtz,  1833 s h i e l d  l impet  
Acmaea persona Eschscholtz , 1833 mask l impet 
Acmaea sp. l impet  
Anisodoris nobi Zis (MacFarland, 1905) nudib ranch X 
Archidoris monteregensis (Cooper, 1862) nudibranch X 
Astraea sp. turban X 
Austrodoris odhneri (MacFarland, 1966) nut ibranch X 
B i t t i w n  attenuatwn Carpenter, 1864 b i t t i um 
CadZina spp. nudibranch X 
CaZZiostoma costatwn (Martyn, 1784) t opshe l l  X 
CaZZiostma sp. t opshe l l  
CaZZistochiton crassicostatus Pilsbry,1892 ch i t on  X 
Ceratos toma foZiatwn (Gmelin) f o l i a t e d  thorn purpura X 
ChZannjs hastata (Sowerby, 1842) spear  s c a l l o p  X 
. . 
Crepidula adunca Sowerby, 1825 hooked s l i p p e r  
CrepiduZa n m a r i a  Gould, 1846 c rep idula  X 
Crepiduta sp. c rep idula  
Cryptochitm steZZeri (Middendorff, 1846) gumboot ch i ton  X 
Dendorodoris sp. nudibranch X 
DiaZuZa sandiegensis (Cooper, 1862) nudibranch X 
Diodora aspera (Eschscholtz, 1833) rough keyhole limpet X 
Dirona picta FlacFarland i n  Cockerel1 nudibranch 
and El l io t ,  1905 
Duvauce Zia sp  . nudibranch 
Epitoniwn i n d i a n o m  (Carpenter) money went le t rap  
m i n u s  luteopictus (Dall , 1877) s p h d l e  s h e l l  X 
HaZiotis kmtschatkana Jonas, 1845 p in to  abalone X .  
S c i e n t i f i c  Name Common Name 
HaZiotis rufescens Swainson, 1822 red  abalone 
I Baliotis  waZZaZensis Steams ,  1899 f l a t  abalone 
B e d s s e n &  crassicomis (Eschscholtz, nudibranch 
1831) 
Hinnites multirugosus (Gale, 1928) rock s ca l l op  




I Katharina tunicata (Wood, 1815) black ch i ton  I Littorina sp. per iwinkle I Mitre ZZa carinata (Hinds, 1844) c a r i n a t e  dove s h e l l  s n a i l  I MopaZia hindsii  (Reeve, 1847) c h i  ton 
1 MopaZia zignosa (Gould , 1846) c h i  ton 
MopaZia muscosa (Gould, 1846) 
@ti Zus californianus Conrad, 1837 
Notirus ZameZZifer (Conrad, 1837) 
Oncidislta sp. 
PlaciphoreZZa veZata Carpenter i n  Dal l ,  
1878 
PoZinices sp  . 
Po Zypus hongkongensis 
Rostangia putchra MacFarland, 1905 
TeguZa brmnea (Phi l ipp i ,  1848) 
TeguZa funebratis (Adam, 1854) 
TeguZa sp. 
Thais emarginata (Deshayes, 1839) 
Tonice ZZa Zineata (Wood, 1815) 
PHYLUM : ARTHROPODA 
Amphithoe Zacertosa (Bate, 1858) 
Amphithoe simuZans Alderman, 1936 
BaZanus gkmduZa Darwin, 1854 
ch i ton  
Cal i forn ia  mussel 
n o t i r u s  X 
chi ton X 
o n c i d i e l l a  




brown turban X 
black turban X 
turban s n a i l  X 
emarginate dogwinkle 




s c i e n t i f i c  Name Common Name Subtidal  I n t e r t i d a l  
BaZanus sP* barnacle X X 
Cancer antennarius Stimpson rock crab X X 
Cancer jordmri Rathbun, 1900 crab X 
Cancer rnagister Dana, 1852 market crab X 
Cancer oregonensis (Dana, 1852) Oregon cancer crab X X 
Cancer productus Randall, 1839 red crab X 
Cancer sp.  crab X X 
CapreZZa spp. c a p r e l l i d  X X 
crag0 SP* shfimp X 
CryptoZithoides sitchensis Brandt, 1853 umbrella-backed crab X 
HapZcgaster cavicauda Stimpson, 1859 crab X 
HyaZe nrbra frequens (Stout, 1913) gammarid X 
Idothea stencps (Benedict , 1898) isopod X 
Lophopanopeus beZZus (Stimpson, 1860) crab . X 
(1862) 
Lcrzorhynchus crispatus Stimpson, 1875 masking crab X X 
h%mZus foliatus Stimpson, 1860 crab X X 
Oedignathus inermis (Stimpson, 1860) crab X 
Oligochinus t igh t i  Barnard, 1969 gammarid X 
Pachycheles rudis Stimpson, 1859 (1860) , crab X 
Pagurus granosirnanus (Stimpson, 1859) hermit crab X 
Pagurus sameutis (Stimpson, 1857) hermit crab X 
Pagwus sp. hermit crab X X 
Para2 torches tes  cmceps gammarid X 
ParaZZorchestes ochotensis (Brandt ,1851) gammarid X 
PoZZicipes poZymems (Sowerby, 1833) goose-neck barnacle X 
Pugettia gracil is  Dana, 1851 ke lp  crab X X 
Fugettia producta (Randall, 1839) kelp crab X X 
Scyra acutifruns Dana, 1852 
Spirontoc&s brevirostris (Dana, 1852) shrimp X 
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s c i e n t i f i c  Name Cosnon Name 
PHYLUM: ECHINODERMATA 
Cum&a miniata Brandt, 1835 s e a  cucumber 
Dennasterias imbricata (Grube , 185 7) l e a t h e r  s t a r  
Eupentacta quinquesemita (Selenka, 1867) s e a  cucumber 
Eenrida ZeviuscuZa (Stimpson, 1857) s e a  star 
Leptasterias pusiZZa (Fisher,  1911) s e a  star 
Mediaster aequa Zis S timpson s e a  s t a r  
Ophioptocus esmarki Lyman, 1874 b r i t t l e  s t a r  
Orthasterias koeh Zeri (DeLoriol) s ea  s t a r  
Pat ir ia  d n i a t a  (Brandt , 1835) b a t  s t a r  
Pisaster brevispinus (Stimpson, 1857) s e a  s t a r  
Pisaster giganteus (S timpson, 1857) s e a  s t a r  
Pisaster ochraceats (Brandt , 1835) s e a  s t a r  
P8oZus chitonoides Clark, 1902 s e a  cucumber 
Pteraster sp. s e a  star 
Pycnopodia he Zicmthoides (Brandt , 1835) . sunflower s t a r  
Sotaster dawsoni V e r i l l ,  1878 twelve-arm suns t a r  
Sotaster s t impsmi V e r i l l  sun . s t a r  
Stichopus catifornicus (Stimpson, 1857) s ea  cucumber 
StragyZocentrotus fran&scanus (Agassiz) red  urchin 
Stragytocentrotus purpuratus (Stimpson) purple urchin 
PHYLUM: SIPUNCULIDA 
PhascoZosma agass iz i i  Kef e r s t e in ,  1866 peanut worm 
PHYLUM : CHORDATA 
StyeZa matereyensis  (Dall, 1872) t un i ca t e  
Subt ida l  I n t e r t i d a l  
